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Dubllque co,unty, geology. S., Calvin and H. . . F,. B~i,n.(Iowa_ 
<'", G~ol; Burv:; X, 379-651, 1900.) .' ' " , , 
Dubuque lead and zinc mines. H. F. Bain. , (Mines and Min-
erals, XX, 10)2, 1889.) 
Dubuque lead and zinc' mines"tecent developments. A. G. Leon-
j' , ard. (Proc. Iowa Acad. Sci., III, 64-66, l896.) : 
Dubuque, Portland cement materials. E. F. ·Burchard. (Bull. 
, , U.S. Geol. Surv., No. 315, 225-231, 1907.) 
Dubuque, satin~spar. A. G. Leonard. (Proc. Iowa ,Acad. Sci., 
_ I, pt., iv, ,52-55, 1894.,) , 
Dunes (Sand). ' _ 
Geology of Harrison and Monona countie'S. B~ S,b,imek. 
(Iowa Geol. Swv., XX, 271-483, 1910.) , 
, ,' J Geology ' of Jackson cou:o.ty. , T. E. ,Savage. (Iowa geol. 
'Surv ."XVI, 564:-648, ,1906.) 
Dutton, Clarence Edward. Charleston Earthquake of Au~st 
,31, 1886. (Ninth Ann. Rept., U. S. Geol. Surv.,' pp. 443-
446, ,Washington, 1889.) , 
Earlham Limestone (Bethany). 
Geology 'of Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
", 'Geology of Madison county.~ J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489~539, 1897.) , 
~;arliest explorations of Iowa-land,. C. R. Keyes. , (An;naJs of 
, 'Iowa; a~ Histor.ical Quartedy, X, 265-272, ,1912.) 
Eastern extension , of cretaceous in Iowa. C; R. Keyes. (Proc. 
, Iowa Acad. Sci., VoL I; pt. ii, 21, 1892.) 
Eastern Iowa, certain devonian and carboniferous outliers. W. 
H. Norton. (Iowa GeoI. Surv., III, 115-133, 1895.) 
Eastman, Charles R. Ctemicanthus spines from Keokuk lime-
stone Of Iowa. , (Am. Jour. Sci., (4), Vol. IV, :pp. 10-12, 
New Haven, 1897.) Two species' arE;) ' described, one of 
which is regarded as new. 
Eastman, ' Charles' R. DEmtition of Devonian · Ptyctodontidre. 
( " (American Naturalist; Vol. XXXII, :pp. 473-488 and 545-
; r,' '560, Boston, 1898.) The materiat discussed -is mainly 
'from .the State quarry, in Johnson county, Iowa. 
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Eastman, Cha~les R. Devonian Fishes of Iowa. (Iowa Geol. 
Surv., Vol. XVIII, pp. 29-360, Des Moines, 1908.) . The 
several chapters are: 
1. Aim and general outlook of pal!1eontological inquiry, 
and relations of palae-ichthyology to biology. 
II. Stratigraphy of the Devonian fish-bearing beds of 
Iowa, tabulation of the Devonian formations of Iowa, 
distribution of fish~remains in the Devonian system of 
Iowa. . 
m. Evolutionary history of fishes, and, scheme of sys-
tematic arrangement, general classificatory scheme. . 
IV. Systematic account of Devonian fishes, with special 
reference to those of Iowa and adjoining states. 
V. Faunal lists, species of fossil fishes occurring in the 
lower, middl~ and upper Devonian of North America. 
Eastman, Charles R. Devonian Fish-fauna of Iowa. (Bull. Geol. 
Soc. America, Vol. XIII, p. 537, New York, 1903.) Brief 
statement is made of the general character of the Iowa 
fish-remains. 
Eastman, Charles R. ' Notice of New Coolacanth Fish from Iowa 
Kinderhook. , (Journal of Geology, Vol. XVI, Pl? 357-
362, Chicago, 1908.) Ccelacanthus welleri is described 
as new from the Hannibal shale at Burlington. 
Eastman, Charles R. Occurrence of Fossil Fishes in Devonian 
of Iowa. (Iowa Geol. Surv., Vol. VII, pp. 108-116, Des 
Moines, 1897.) Fish remains of the Devonian and Car-
boniferous periods present such marked differences as 
in a measure to justify the assertion that a great revolu-
tion in ichthyic development took place at the close of , 
the former period. 
Eaton, E. 'N. Winnebago meteorite. (American Geologist; Vol. 
Vill, pp. 385-387, MinneapolIs, 1891.) Table of analyses 
of a meteorite which fell in Winnebago coimty, is given. 
Eberly, C. F., and A. N. Cook. Sioux City Water-supply. (Proc. 
Iowa Acad. Sci., Vol. IX, pp. 90-101, Des'Moiri.es, 1902.) 
Results of 'analyses of a number of waters are given;, 
and the different possible supplies are described. 
"I 
I 
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Echinodermat~ from coal me~sures and sub-carboniferous rocks 
of Indiana, Missouri and Iowa, description of some new 
genera and species. S. A. Miller and W. F. E. Gurley. 
,(Sixteenth Ann. Rept., Dept. Geol. and Nat. Rist. In-
diana, 327-373, 1889.) · 
Echinodermata, new species, and new crustacean from paleozoic 
rock,s. S. A. Miller. (Bull. Illinois State Mus. Nat. 
Hist., No. 10, 1-91, 1896.) 
Echinodermata, new genera and species. S. A. Miller and W. F. 
E. G~rley. , (Bull. Illinois State Mus. Nat. Hist., N 9. 5, 
1-53, 1894.) 
Echinoderms. 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
Carboniferous species of Mississippi basin. C .. R. Keyes. 
(Am. Jour. Sci., ' (3), XXXIII, 186-193, 1889.) 
Qatalogue of paleozoic fossils of North America. B. F. 
Shumard. (rrrans. Acad. Sci., St. Louis, II, 334-407, 
1866.) 
Qlassification of crinoidea. C. R. Keyes. ' (American Natur- , 
alist, XXIII, 153, 1889.) 
Coal-measures of central Iowa. C. R. Keyes. (Proc. Acad. 
, Nat. Sci. Philadelphia, 231":247, 1888.) 
Description of new and remarkable fossils from paleozoic . 
rocks of Mississippi valley. S. A. Miller and W., "F. E. 
Gurley. (Bull. Illinois State Mus. Nat. Hist., No.8, 
1-65, 1896.) 
Description of new crinoids and blastoids fr'om Hamilton 
group. W. H. Barris. (Proc. Davenport Acad. 'Sci., IV, 
88-94, 1885.) 
Description of new species from Hamilton group. W. H. 
Barris. (Geol. Surv. Illinois, VII, 357-364, 1883.) 
Description of new species from Iowa lower carboniferous. 
F .. B. Meek and A. H. Worthen. (Geol. Surv. Illinois, 
III, 289-565, 1868.) , 
Description of new species from Iowa rocks. F. B. Meek 
and A. H. Worthen. (Geol. Surv. Illinois, II, 143-411, 
1866.) 
• 
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Description of new species from lower carboniferous of 
Iowa. F. B. Meek and A. H. Worthen. (Geol. Surv. 
TIlinois, V, 323-619, 1873.) 
Description of some new genera and species of echin-
odermata from coal measures and sub-carboniferous 
rocks of Indiana, Missouri and Iowa. S. A. Miller and 
W. F. E. Gurley. (Sixteenth Ann. Rept., Dep~. Geol. 
and Nat. Hist. Indiana, 327-373, 1889.) 
Description of some new species of invertebrates from 
paleozoic rocks of TIlinois and a;djoining states. S. A. 
Miller and W. F. E. Gurley. (Bull. Illinois State Mus. 
Nat. Hist., No.3, 1-81, 1894.) 
Discovery of ventral structure of Taxocrinus . and Haplo-
crinus; and consequent modifications in classification 
of crinoidea. C. Wachsmuth and F. Springer. (Proc 
Acad. Nat. Sci. Philadelphia, 1888, 337-363, 1888.) 
Epoch iii history of American science. C. R. Keyes. (An-
nals of Iowa, Historical Quarterly, (3), II, 345~364, 
1896.) 
Fauna of lower coal measures of ,central Iowa. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 231-247, 1888.) 
Fossil faunas in central Iowa. C. R. Keyes. (Proc. Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) 
Genesis of American actinocrinidre. 0. R. Keyes. (Ameri-
can Naturalist, XXIV, 243-254, 1890.) 
Kinderhook faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller. (Trans. St. 
Louis Acad. Sci., X, 57-129, 1900.) 
List of c'arboniferous fossils from Des Moines. C. R. Keyes . 
. (Iowa Geol. Surv., VII, 330-335, 1897.) 
List of species from Iowa localities. Charles Wachsmuth 
and Frank ' Springer. (Proc. Acad. Nat. - Sci. Phila-
delph~a, 226-379, 1879.) 
List of species from Iowa localities. Charles Wachsmuth 
and Frank Springer,. (Proc. Acad. Nat. Sci. Phila-
delphia, 1881, 177-414, 1881.) 
List of species from Iowa 'localities. Charles Wachsmuth 
and Fr~ Springer. (Proc. Acad. Nat. Sci. Phila-
delphia, 1885, 225-364, 1885.) 
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List of species from Iowa localities. Charles Wachsmuth 
and Frank Springer. (Proc. Acad. Nat. Sci. 'Phila-
delphia, 1886, 64-226, 1886.) . 
New fossil crinoidea from paleozoic rocks of western and 
southern portions of United States. B. F. Shumard. 
(l'rans. Acad. Sci. St. Louis, I, 71-80, 1858.) 
New genera and species of echinodermata. S. A. Miller and 
W. F. E. Gurley. (Bull. Illinois State Mus. Nat. Hist., 
No.5, 1-53, 1894.) 
New species from Burlington. F. B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, XVII, 
, 143-156, 1865.) 
New species from Burlington. F. B. Meek and A. H. 
Worthen. (Pro'c. Acad. Nat. Sci. Philadelphia, XXI, 
83-91, 1869.) , 
New species from Burlington limestone. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci. ,Philadelphia, 
XIX, 251-275, 1868.) 
New species from Burlington limestone at' Burlington. F. 
B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. 
Philadelphia, XXII, 22-56, 1870.) 
New specJes from Burlington limestone at Burlington. F. 
B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. 
Philadelphia:, XII, 378-397, 1860.) 
New species from Burlington limestone at Burlington. F. 
B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. 
Philadelphia, XX, 335-359, 1868.) 
New species from Burlington limestone of Iowa. F. B. Meek 
and A. H. Worthen. (Proc. Acad. Nat. Sci. Philadel-
phia, XIII, 128-148, 1861.) 
New species from Carboniferous of Iowa. F. B. Meek and 
A. H. ' Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XII, 447-472, 1860.) 
New species from Devonian at Davenport. W. R, ' Barris. 
(P1'oc. Davenport Acad. Nat. Sci., II, 282-288, 1878.) 
New species from Devonian of Scott county. F. B. Meek 
and A. H. Worthen. (Proc. Acad. Nat. Sci. Philadel-
phia, XVII, 138-143, 1865.) 
, ~ 
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New species' from lower carboniferous of Marshall county . 
. ·S. A. Miller and W. F. E. Gurley. (Pamphlet, 59 pp., 
1890.) 
New species from lower carboniferous rocks of Iowa. A. ,H. 
Worthen and F. B. Meek. (Geol Surv. Illinois, VI, 
489-532, 1875.) 
New species from paleozoic. rocks of Iowa. C.' A. White. 
(Proc. Acad. Nat. Sci. Philadelphia, XXVIII, 27-34, 
1877.) . 
New species of blastoidea from paleozoic rocks of the west-
ern states. · B. F . Shumard. .(Trans. Acad. Sci. St .. 
Louis, I, 238-248, 1858.) 
New species of crinoid from Burlington limestone . . R. P. 
·Whitfield. (Bull. American Mus. Nat. Rist., I, 7-9, 
1881.) . . 
New species ' of echinodermata and new crustacean from 
. . paleozoic rocks. S. A. Miller. (Bull. Illinois State 
Mus. Nat. Rist., No. 10, 1-91, 1896.) 
New species of Platycrinus and other fossils from ' MoUn-
tain limestone of Dlinois and Iowa. A . . R. Worthen. ' 
(Trans. Acad. Sci. St. Louis, I, 569-571, 1860.) 
North · American fossil crinoidea camerata. , 0. R. Keyes. 
(Journal of Geology, IV, 221-240, 1896.) . 
Northward extension of Lake Valley limestone. O. R. 
Keyes. (Proc. Iowa Acad. Sci., XII, 169-171, 1905.) 
Paleontology of Missouri, pt. i. O. R. Keyes. ' (Missouri 
Geol. Surv., IV, 271 pp., 1894.) . 
Perisomic plates of crinoids. Oharles Wachsmuth and 
Frank Springer. (Proc. Acad. Nat. Sci. Philadelphia, ' 
1890, 325-392, 1890.) 
Perisomic plates of crinoids. O. R. Keyes. (American 
Geologist, VII, 255c.258, 1891.) 
Petalocrinus Mirabilis ' and a new American fauna. S. 
Weller' and A. D. Davidson. (Jou~al of Geplogy, IV, 
166-173, 1896.) . ! . 
Platyceras attached to crinoids. O. R. Keyes. (Pr<?c. Ameri-
cap. Philos. Soc., XXV, 231~248, 1888.) :; 
P:reliminary note on sedentary habits of PlatYQeras O. R. 
Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 24, 1892.) 
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Remarks on perisomic plates of crinoids. C. R. Keyes. 
(American Jour. Sci., (3), XLI, 247-248, 1891.) 
Review of progress of American invertebrate paleontology 
for 1889. C . . R. Keyes. (American Naturalist, XXIV, 
131-133,1890.) 
Review of progress of American: invertebrate paleontology 
for year 1890. C. R. Keyes. (American Naturalist, 
XXV, 327-333, 1891.) , 
Some new American fossil crinoids. F. Springer. (Mem. 
Mus. Compo Zool., XXV, 117-161, 1911.) 
Stereocrinus, Barris. W. H. Barris. (Proc. Davenport 
Acad. Sci., IV, 102-104, 1885.) 
Synopsis of American paleozoic echinoids. C. ' R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
Taxonomy of crinoids. C. R. Keyes. ' (American Naturalist, 
XXX, 292-295, 1896.) , 
Transition forms in crinoids and' description of five new 
species. Charles Wachsmuth and Frank Springer. 
(Proc. 'Acad. Nat. Sci. Philadelphia, '224-266, 1878.) 
This is a sketch of the evolution of certain crinoids, 
chiefly from southeastern Iowa. 
Echinoids. 
Description of new species from lower carboniferous of 
Iowa: iF. B. Meek and A. H. Worthen. (Geol. Surv. 
Illinoik',' V, 323-619, 1873.) , 
New species from Burlington. F. B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, XXI, 
, 6~-83; 11869.) , 
•• ').(,t'r '1 
New 'species. from Burlington limestone of Burlington. F. 
1;3. Meel} and A. H. Worthen. (Proc. Acad. Nat. Sci. 
' phpadeiphia, XII, 37~-397, 1860.) 
New species from lo'wer carboniferous of Marshall county. 
S:.4;. Miller and W. F. E. Gurley. (Pamphlet, 59 pp., . 
1890.,), . 
:F.;chinoids) synopsis of American paleozoic. C. R. Keyes. (Proc. 
. IpWIlf\.cad. Sci., II, 178-194, 1895.) 
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Eckel, Edwin C. Portland Cement Resources of Iowa. (Bull. 
U. S. G. S., No. 522, pp. 159-174, Washington, 1913.) 
Suitable cement materials are ,briefly described in ac-
cordance with principal geological formations. 
Eckel, Edwin C., and H. F. Bain. Cement and Cement Materials 
of Iowa. (Jowa 'Geol. Surv., Vol. XV, pp. 33-124, Des 
Moines, 1905.) The following subjects are considered: 
Introduction, production or cement in the United States, 
relation of rlom'estic production and consumption to 
. imports, uses of cements, scope of the report. 
Materials and manufacture of POI·'tland cement, the rela~ 
tion of Portland to other cements, classification of ce-
ments into simple cements, hydrate cements, carbonate 
cements, complex cements, pozzuolanic cements, 
hydraulic limes, natural cements, Portland cements. 
Portland cement, its definition, composition and constitu-
tion, raw materials for Portland cement, combinations 
of raw materials, origin and general characters of lime-
stone, raw materials actually in use, argillaceous lime-
stone, pure hard-limestone, soft limestone, chalk, fresh· 
water marls, alkali waste, blast-furnace slag, clays and 
shales, slate. 
Factors determining the value of deposits for qement ma-
terials, methods and costs of excavation of the raw ma-
terials, cost of raw materials at the mill. 
Methods of manufacture, preparation of the mixture for 
the kiln, drying the raw materials, grinding and mix-
ing, dry methods, slag-limestone mixtures, wet meth-
ods, composition of the mixture, burning the miXture, 
theoretical fuel requirements, losses of hea't in practice, 
actual fuel requirements and output, effect of com-
position on burning, character of kiln-coal, clinker 
grinding, addition of gypsum, constitution of Portland 
cement, cement materials in Iowa, calcareous marls, 
chalk deposits, limestones, Ordovician limestones, De-
vonian limestones, Wapsipinicon limestones, Cedar'V'al-
ley limestones, Lime Creek shales, Carboniferous lime-
I 
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stones, Kinderhook limestone, Augusta limestone, St. I 
Louis limestone, Des Moines formation, Missourian 
formation. 
Relation to fuel and markets. 
Cement plants.in neighboring states. 
Ecology, plant genesis of loess a problem. B. Shimek. (Proc. 
. Iowa Acad. Sci., XV, 57-64, 1908.) 
Economic aspects or w0rk in pure science. C. R. Keyes. (The 
Annals of Iowa, Historical Quarterly, V, 392-393, 1902.) 
Economic uses, cretaceous deposits of Woodbury and Plymouth 
counties. S. Calvin. (Iowa Geol. Surv., I, 14q-161, 
1893.) 
Economical value, geology and geologic resources of Iowa. S. 
Calvin. (Mines and Minerals, XXII, 560-561, 1902.) 
Eldora Limestone. 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Eighteenth annual report of state geologist. S. Calvin. (Iqwa · 
Geol. Surv., XX, ix-xv, 1910.) 
Eighth Annual report of state geologist. S. Calvin. (Iowa 
Jeol. Surv.,· X, 11-27, 1900.) 
Elevation, preglacial of Iowa. H. F. Bain. (Proc. Iowa Acad. 
Sci., II, 23-26, 1895.) 
Elevations. (See Altitudes.) 
Eleventh annual report of state · geologist. S. Calvin. (Iowa 
Geol. Surv., XIII, 11-13, 1903.) 
Elgin Shales. 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Elk Point quadrangle, South Dakota-Neb'raska-Iowa, descrip-
tion .• r. E. Todd. (D. S. Geol. Surv., l!'olio 156, 8 ·pp., 
1908.) 
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Elston Holmes Lonsdale, ,memorial. C. R. Keyes. . (American 
Geologist, XXI, 264-265, 1898.) 
Emery, ·Rush. Chemical Report of Geological Survey of Iowa. 
(Geology of Iowa, VoL II, pp. 343-402; Des Moines, 
1870.) Results of analyses, and descriptions of the 
various rocks, clays, waters, coals and peats are given . . 
. Emmet County. 
General description. C. A. White. (Geology of Iowa, II, 
215-218, 1870.) 
Geology of Emmet, Palo Alto and Pocahontas counties. 
T. H. Macbride. (Iowa Geo1. Sur:v., XV, 227-276, 1905.). 
Notice of meteorite fall. J. Torrey and E. H. Barbour. 
(American Geologist, VIII, 66, 1891.) 
Peat' deposits in Iowa. S. W. Beyer. (Iowa Geo1. Surv., 
XIX, 699-730, 1909.) • . 
Preliminary' report on peat resources of Iowa. T. E. Sav-
age. (Iowa Geo!. Surv., Bull. No.2, 5-21,1905.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
. S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Emmet, Palo Alto and Pocahontas counties, geology. . T. H. 
Macbride. (Iowa Geo1. Surv., XV, 227-276, 1905.) 
Encrinurus, variation in position of nodes on axial segments 
of pygidium. W. H. Norton. (Proc. Iowa Acad. ScL, 
ill, 79-81, 1896 .. ) 
English River Shale (Hamiibal). 
Geology of Louisa county. J. A. U dden. (Iowa Geol. 
Surv., XI, 53-126, 1901.) · 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Eolation. 
Buried loess in Story county. S. W. Beyer . . (Proc. Iowa 
Acad. Sci., VI, 117-121, 1899.) 
Depositional phases of eolation under the stimulus of aridi-
ty. C. R. Keyes. (Proc. Iowa Acad. Sci.', XVIII, 101-
103, 1912.) . 
I 
I, ' 
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Eolian origin of lo.ess. C. R. Keyes. (Am. Jour. Sci., (4), ' 
VI, 299-304, 1898.) 
Eolian origin of loess. B. Shimek. (Science, N. S.; 
XXXIII, 467, 1911.) , 
Genesis of loess a problem in plant ecology. B. Shimek. 
(Proc. Iowa Acad. Sci., XV, 57-64, 1908.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Mid-continental eolation. C. R. Keyes. (Bull. Geol. Soc. 
America, XXII, 687-714, 1912.) 
Mississippi valley between Savanna and Davenport. J. E. 
. Carnian. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) 
Origin of the 9-reat plains. C" R. Keyes. (Science, N. S., 
XXXIV, 352, 1911.) 
Origine eolienne dll loess. O. R. Keyes. (Bull. de la Soc. 
BeIge de Geol., Palae., et Hydrol., XII, 14-21, 1901.) 
Principal soil areas of Iowa. W. H. Stevenson. (Bull. Iowa 
State College, Exper. Station, No. 82, 373-388, 1911.) 
Relations of Missouri river loess mantle and Kansan drift 
sheet. C. R. Keyes. (American Jour. Sci., ,(4), 
XXXIII, 32-34, 1912.) 
Technology of clays. S. W. Beyer and 1. A. Williams. 
(Iowa Geol. Surv., XIV, 29-318, 1904.) 
Eolation, mid-continental. C. R. Keyes. (Bull. Geol. Soc. 
America, XXII, 687-714, 1912.) 
Eolation under the stimulus of aridity, depositional phases. 
C. R. Keyes. (Proc. Iowa Acad. Sci., XVIII, 101-103, 
1912.) , . 
Eolian origin of loess. C. R. Keyes; (Am. Jour. Sci., (4), VI, 
, 299-304, 1898.) 
Eolian origin of loess. B. Shimek. (Science, N. S., XXXIII, 
467, 1911.) 
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Eolienne du loess, origine. C. R. Keyes. (BulL de la Soc. BeIge 
de GeoL de Pal. et d'HydroL XII, 14-21, 1901.) 
Episode in primitive American lead-mining, Spanish Mines. C. 
R. Keyes. (Annals of Iowa; an Historical Quarterly, 
X, 539-546, 1912.) 
Epoch in history of American science. C. R. Keyes. (Annals 
of Iowa, Historical Quarterly, (3), II, 345-364, 1896.) 
Epsomite. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
Geology of Des MQines county. C. R: Keyes. (Iowa Geol. 
Surv." III, 409-492, 1894.) 
Occurrence in Iowa. C. A. White. (Geology of Iowa, II, 
305-306, 1870.) 
Equipment for stone-quarries in Iowa, selection ' of power-plants. 
G. W. Bissell. (Iowa Geo1. Surv., XVII, 151-183, 
1907.) 
Equivalency of Lime Creek beds. H. S. Williams. (Am. Jour. 
, Sci., (3), XXV, 311, 1883.) , 
Equivalent of hiatus at base of our coal-measures. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VIII, 119-123, 1901.) 
Equivalents, American homotaxical, of' original Permian. C. 
R. Keyes. (Journal of Geology, VII, 321-341, 1899.) 
Equivalents, character and depositional, Devonian hiatus jn 
continental interior. C. R. Keyes. (Proc. Iowa Acad, 
Sci., IX, 105-112, 1902.) 
Equivalents of , coal~measures of Arkansas, probable strati-
graphicaL C. R. Keyes. (Journal of Geology, VI, 356-
365, 1898.) 
Erosion. 
Buried river channels in southeastern Iowa. C. H. Gordon. 
(Iowa GeoL Surv., III, 237-255, 1895.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol: Surv., 
II, 536 pp., 1894.) 
Frozen streams of Iowan drift-border. A. G. Wilson. (Ame;-
ican Geologist, XVII, 364-371, 1896.) 
Geographic development of eastern part of Mississippi 
drainage system. L. G. Westgate. (American Geol-
ogist, XI, 2~5-260; 1893.) ' ' 
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Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, '35-114, 1895.) 
Geology of Cedar. county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-389, 1901.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
Surv., IV, 121-194, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-388, 1899.) 
Geology of Polk county. H. F: Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. , A. U dden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Scott county. W. H. Norton. (Iowa GeoL 
Surv., IX, 389-519, 1899.) 
Geology of Van Buren county. C. H. Gordon: (Iowa 
GeoL Surv., IV, 197-254, 1895.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
Surv., V, 30t-359, .1896.) 
How oid is the Mississippi ~ F. M. Fultz. (Proc. Iowa 
Acad. Sci., II, 39, 1895.) 
Lower rapids of Mississippi river. F. Leverett. (Proc. 
'Iowa Acad. Sci., VI, 74-93, 1899.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (BulL Illinois Geol. Surv., No. 13, 96 pp. ; 
1909.) 
Physiographic development of upper Mississippi valley. 
O. H. Hershey. (American Geologist, XX, 246-268; ' 
1897.) 
Pre-glacial elevation of Iowa. H. F. Bain. (Proc. Iowa ' 
Acad. Sci., II, 23-26, 1895.) 
Pre-glacial river-channels of central Iowa. 'C. R. Keyes. 
(The Annals of Iowa, Historical Quarterly, VIII; '13- ' 
17, 1907.) " 
Recent alluvial, changes in southwestern Iowa. J.E. Todd. 
(Proc. Iowa Acad. Sci:, XIV, 257-266, 1907.) 
~ . "~I . 
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Relation of -Wisconsin and Kansan drift-sheets in central 
Iowa and related phenomena. H. F. Bain. (Iowa -
Geol. Surv., VI, 429-476, 1897.) 
Report on bridging Mississippi. · G. K. Warren. (Rept. 
U. S. Army Eng. for 1878-9, IV, pt. ii, 916-917, 1878.) 
Sioux quartzite and certain associated rocks. S. W. Beyer. 
(Iowa Geol. Surv., VI, 67-112, 1897.) 
Some features of channel of Mississippi river between Lan-
sing and Dubuque, and their probable history.S. Cal-
vin. (Proc. Iowa Acad. Sci., XlV., 213-220, 1907.) 
Terrace- formation in Turkey river valley in Fayette coun-
ty. G. E. Finch. (Proc. Iowa Acad. Sci., VIII, 204-
_ 206, 1901.) 
Erosion during deposition of Burlington limestone. F. M. -Fultz. 
(American Geologist, XV, 128-130, 1895.) 
Eskers. 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) _ 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. _ 
Surv., XII, 63-235, 1902.) _ 
Evaporation . 
. Artesian wells of Iowa~ W. H. Norton. (Iowa Geol. Surv:, 
VI, 113-428, 1897.) 
Evidence of disturbance during deposition of Burlington lime-
stones. F. M. Fultz. (Proc. Iowa Acad. Sci., I, pt. iv, 
56-58, 1894.) 
Evidence of sub-Aftonian till-sheet in northeastern Iowa. S. W. 
Beyer. (Proc. Iowa Acad. Sci., IV, 58-62, 1897.) 
Evidence that fossiliferous gravels and sands of Iowa and Ne-
braska are Aftonian. B. Shimek. (Bull. Geol. Soc. 
America, XXI, 119-140, 1910.) 
Evidence that Lake Cheyenne continued till the Ice age. J. E. 
Todd. (Proc. American Assoc. Adv. Sci., XXXVII, 
202-203, 1890.) 
Evidence of two distinct geological formations in Burlington 
limestone. W. H. Niles and Charles Wachsmuth. 
(Am. Jour. Sci., (2), XLII, 95-99, 1866.) 
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Evolution. 
'Living plants as geological factors. B. Shimek. (Proc. 
Iowa Acad. Sci., X; 41-48, 1903.) 
Exogenous leaves in cretaceous rocks of Iowa. C. A. White . 
. (Am. Jour. Sci., (2), XLIV, 119, 1867.) 
Explorations of Iowa-land, earliest. C. R. Keyes. (Annals of 
Iowa: an Historical Quarterly, X, 265-272, 1912.) 
Exposures, drift, ip. Tama county. T. E. Savage. (Proc. Iowa 
Acad. Sci., VIII, 275-278, 1901.) 
Exposures of Iowan and Kansan drift, east of usually acc~epted 
west boundary of driftless area. E. Orr. (Proc. Iowa 
Acad. Sci., XIV, ~31-236, 1907.) 
Extension of Illinois lobe of great ice-sheet into Iowa, F. M. 
Fultz. . (Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Extension, southern, of cretaceous in Iowa. E. H. Lonsdale. 
(Proc. Iow.a Acad. Sci., I, pt. iv, 39-43, 1894.) 
Facts brought to light by deep-well in Des Moines county, Iowa. 
F. M. Fultz. (Proc. Iowa Acad. Sci., III, 62-63, 1896.) 
Fall of meteoric stones in Iowa. C. U. Sheppard. (Am. Jour. 
Sci:, (2), IV, 288-289, 1847.) 
Farnsworth, J. P. Pockets Containing Fire-Clay and Carbon-
iferous Material in Niagara Limestone at Clinton, 
Iowa. (American Geologist, Vol. II, pp. 331-334, Min-
neapolis, 1888.) Short -account is given of deposits 
of fire-clay at Clinton. 
Farnsworth, J. P. Geology and Topography of Iowa with a 
Sanitary Point of view. '(Iowa State Board of Health, 
Second Biennial Report, pp. 383-396, Des Moines, 1883.) 
. A brief sketch is given of the surface features of Iowa. 
Faulting. . 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., IT, 
536 pp., (1894.) 
Crustal adjustment in upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Geology of App'anoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Fauna, Aftonian age of Aftonian mammalian. S. Calvin. (Proc. 
Iowa Acad. Sci., XVII, 177-180, 1910.) 
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Fauna, Aftonian mammalian. S. Calvin'. (Bull. Geol. Soc. Amer-
ica, XX, 341-356, 1909.) 
Fauna, II, Aftonian mammalian. S. Calvin. (Bull. Geol. Soc. 
America, XXII, 207-216, 1911.) 
Fauna, dual character 0:( Kinderhook. C. R. Keyes. (Ameri-
can Geologist, XX, 167-176, 1897.) 
Fauna; Lime Creek, of Iowa, in southwestern United States and 
northern Mexico region. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 197-198, 1907.) . 
Fauna of the lower carboniferous limestones of Spring Hill:, 
Ind., with a revision of descriptions of its fossils hither-
to published and illustrations of species from original 
type series. R. P. Whitfield. (Bull. American Mus. 
Nat. Hi'st, I, 39-97, 1882.) 
Faunal aspects of original' Kinderhook. C. R. Keyes. (Amen'-
can Geologist, XXVI, 315-321, 1900.) 
Faunal, Kinderhook, studies; faunas of beds nos. 3 to 7 at Bur-
lington, Iowa. S. Weller. (Trans. Acad. Sci. St. 
Louis, XI, 147-214, 1901.) 
Faunal, Kinderhook, studies; II, fauna of Chonopectus sandstone 
at Burlington, Iowa. S. Weller. (Trans. St. Louis 
Acad. Sci., X, 57-129, 1900.) , 
Faunas, fossil, altern~tion . C. R. Keyes. (Proc. Iowa Acad. 
, Sci., Xli, 199-201, 1907.) 
Faunas, northern and southern Kinderhook. S. Weller. (Jour-
nal of Geology, XIII, 617-634, 1905.) 
Faunas, note on carboniferous, of Mississippi yalley in rocky 
mountain region. C. R. Keyes. (Proc. Iowa Acad. 
Sci., XI, 258-259, 1904.) 
Fayette County. , 
Drift section at Oelwein, Iowa. G. E. Finch. , (Proc. Iowa 
Acad. Sci., IV, 54-58, 1897.) 
Evidence of sub-Aftonian till-sheet in northeastern Iowa. 
S. W. Beyer: (Proc. Iowa Acad. Sci., IV, 58-62, 1897.) 
Geology of Clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1906.) 
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Geology of quarry products. S. W. Beyer and L A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
New species of paleozoic fossils. S. Calvin. (Bull. Lab. 
Nat. Rist., State Univ~ Iowa, I, 174, 1~90,) 
Notice of geology. J. D. Whitney. (Geology of Iow.a, I, 
·302-305, 1858.) 
Pre-Kansan peat-beds. T. 'R. Macbride . . (Proc. Iowa Acad. 
Sci., IV, 63-66, 1897.) 
Present pp.a.se of pleistocene problems in Iowa. S. Calvin. 
(Bull. Geol.. Soc. America, XX, 133·:152, 1909.) 
. Study of, portion of Iowan drift-border in Fayette county, 
Iowa. G. E. Finch. (Proc. Iowa Acad. Sci., xm, 
215-218, 1906.) 
Summary of discussion [on Oelwein drift-s.ectionJ. S. Cal-
vin. (Proc. Iowa Acad. Sci., IV, 66-68, 1897.) 
Supplementary report on Portland cement resources in Iowa. 
S. W. Beyer. (Iowa Geol. Surv., Bull. No . .3, 36 pp., 
1906.) . 
Terrace formations in Turkey river valley in Fayette coun-
ty, Iowa. G. E. Finch. (Proc. Iowa Acad. Sci., VIII, 
204-206, 1901.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI; 29-1214, 1912.) 
Underground water resources of Iowa. · W. R. Norton. (U. 
's. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Fayette county, geology. T. E. Savage. (Iowa Geol. Surv., 
XV, 433-546, 1905.) 
Fayette county, Iowa, study of portion of Iowan drift-border. 
.. G. E. Finch. (Proc. Iowa Acad. Sci., XIII, 215-218, 
1906.) 
Fayette county, Iowa, terrace formation in Turkey river valley. 
G. E . Finch. (Proc . . Iowa Acad. Sci., VIII, 204-206, 
1901.) 
Fayette Limestone. 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. 
Surv., XVIII, 29-360, 1908.) 
Geology of Benton county. . T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
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Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. 
Surv., VIII, 201-253, 1898.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
, Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) 
Geology of quarry products [limes]. S. W. Beyer and I. 
A. Williams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. 
Surv., IX, 389-519, 1899.) 
Geology of Winneshiek county. , 8. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Notes on lower strata of devonian series in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
Sundry provincial and local phases of generai geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) " 
Feat~res of coal-basins, origin. H. F. Bain. (Journal of' Geolo-
gy, III, 646-654, 1895.) , 
Features of Iowa ground-waters. W. S. Hendrixson. (Proc; 
. Iowa Acad. Sci., XIV, 187-199, 1907.) 
Features, some, of channel of Mississippi river between Lan~ 
sing and Dubuque, and their probable' history. S. Cal-
vin. (Proc. Iowa Acad. Sci., XIV, 213-220, ,1907.) 
Ferns (Fossil). 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 526 pp., 1894.) , ' 
Coal floras of Mississippi valley. C. R. Keyes. (Scie,nce, 
N. S., XI, 898-900, 1900.) 
Occurrence in Iowa of fossiliferous concretions similar to 
, those of Mazon creek. A. C. Spencer; (I.:',rOIC~ Iowa 
Acad. Sci., I, pt. iv, 55, 1894.) 
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Fertilizers. 
. ,. I . ., . 
G~ology of , vyepster c<?un~y. F. A. Wilder. ' (Iowa Geol. 
'.. Surv., XII, 63-235, 1902.) , , 
Fifteenth ampial report of state geologist. S. C3:lvin. (Iowa 
, I, Geol.' .Srirv., XVII, 1-6, 1907.) " . 
Fifthainiuarfe,porF of state geologist. S. Calvin: , (1,6wa 'Geol. 
, Surv~; VII; 11-27, 1897.) , , " 
~igured . specimens in paleontological collections of geologrc~l 
, ": ,u ! d~p:;trt'r&ent American museum, 6f natural'hlstoryllow-
, " '" 'er carb6rl.iferous to pleistocene, inclusive. R: P. Whit-
field ,and E. O. Hovey. (Bull. American Mus.' Nat. 
\ :., 'Hist.,' XI, pt. 4, 357-500, 1901.) :.) 
Final :Repoo-t ' ofU. S. geological survey of Nebnaska and por-
,I':) Itions of I adjacent territories. F. V. Hayden. (One 
voltlmi:l, ,:p. 1-245, 1872.) , , . 
Finch, Grant , E. Drift-Section at Oelwein, Iow:a. ' (1?roc. llowa 
\Acttd.,;Sci., Vol. IV, pp. 54-58, D~s Moines, 1897.) This 
r : .notable section displays large irregular ~land-bowlders 
in the Kansan drift-sheet. Three drift-sheets are ex-
,. posed in the section. 
Finch, Grant E.. Terrace formation in Turkey River Valley in 
Fayette county, Iowa. (Proc. Iowa Acad.Sci., Vol. 
VlU,pp. 204-206, Des Moines, 1901. ) Notice is made 
of' a case of very rapid terrace-making; and th.e section 
, , ' is described. , 
Finch, Grant E. Study of portion of Iowan Drift-border in Fay-
ette county, Iowa. (Proc. Iowa Acad. Sci., Vol. XIil, 
pp. 215-218, Des Moines, 1906.) The features of the 
Iowan and Kansan drift-sheets are contrasted, and 
their various distinctive characters are described. 
F.irst annual report of state geologist. C. A. White. (First 
and Second Ann. Rept. State Geologist, 5-8, 1868.) 
'First annual report of state geologist, for 1892. S. Calvin. (Iowa 
Geol. Surv., I, 3-5, 1893.) 
First reoorded use of mineral coal in America. C. R. Keyes. 
(-Scientific American, Supp., LXXIV, 34, 1912.) 
]t'irst reported petrified American Lepidostrobus is from War-
, ren county, Iowa. J. L. Tilton. (Proc. Iowa Acad. 
Sci" XIX, 163-165, 1912.) 
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rirst reported Lepidostrobus is from Warren county, Iowa. J. 
L. Tilton. (Science, N. S., XXXVI, 569, 1912.) 
First reported use of mineral coal in America. C. R. Keyes. 
(Eng. and Mining Jour., XCIV, 27-28, 1912.) 
Fish, notice of new coolacanth, from Iowa kinderhook. C. R. 
Eastman. (Journal of Geology, XVI, 357-362, 1908.) 
·Fishes. 
Ctenacanthus spines from Keokuk limestone of Iowa. C. 
R. Eastman. (Am. Jour. Sci., (4), IV, 10-12, 1897.) 
Dentition . of devonian ptyctodontidre. C. R. Eastman. 
(American Naturalist, XXXII, 473-488, '545-560, 1898.) 
Description of devonian ichthyodorulite, Heteracanthus 
uddeni, N. Sp., from Buffalo, Iowa. J. Lindahl. (Jour. 
Cincinnati Soc. Nat. Hist., XIX, 95-98, 1897.) 
Description of new species. O. H. St. John and A. H. W or-
then. (Geol. Surv;, Illinois, VI, 245-288, 1875.) 
De~onian fish-fauna of Iowa. C. R. Eastina~. (Bull. Geol. 
Soc. America, XIII, 537, 1903.) 
Dipterus in American middle devoniano J. A. Udden, 
(Journal ?f Geology, VII, 494-495, 1899.) 
Fauna of lower coal measures of central Iowa. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 231-2;17, 1888.) 
Eastern Nebraska. F. B. Meek. (Final Rept. U. S. Geol. 
. Surv. Nebraska, pt. ii, 83-245, 1872.) 
Geology' of Johnson county. S. Calvin. '(Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. SUI"V., 
XI, 127-197, 1901.) 
Lower carboniferous of Iowa. O. H. St. John and A. H. 
Worthen. (Geol. Surv. Illinois, Vll, 53-264, 1883.) 
New species from Iowa carboniferous. J. S. Newberry and 
A. H: Worthen. (Geol. Surv. Illinois, IV, 246-374, 
1870.) . . 
New species from carboniferous. J. S. Newberry and A. H. 
Worthen. (Geol. Surv. Illinois, II, 9-134, 1868.) 
, Notice . of new coolacanth fish from Iowa· kinderhook. C. 
. R. Eastman, ( Journal of Geology, XVI, 357-362, 1908.) 
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I " Occurrence.of fish remaj,ns i,n carb.onifer.ous limest.one. A. 
H. Worthen. (Pr.oc. American AsS.oc, Adv. S~i., X, 189-
, 192, 1856.) 
Occurrence .of f.ossil , fishes in dev.onian .of I.ow~. C. R. East-
man. (I.owa Ge..ol. Surv" VII, 108-116, 1897.) , 
Fishes, f.ossil, in dev.onian .of I.owa. C. R. Eastman. (I.owa Ge.ol. 
Surv., VII, 108-116, 1897.) 
Fishes .of I.owa, dev.onian. C. R. Eastman. (I.owa Geol. Surv., 
XVIII, 29-360, 1908,) ' 
Fish-remains, .of I.owa, dev.onian, C. R. Eastman. ,(Bull. Ge.ol. 
S.oc. America, XIII, 537, 1903.) . 
Fitzpatrick, T. J. Drift-secti.on and Glacial strire in Vicinity 
, .of Lam.oni, I.owa. (Pr.oc. I.owa Acad. Sci., Vol. V, pp. 
105-106, Des .M.oines, 1898.) , In recent excavati.ons a 
f.orest-bed was eXP.osed; and near bya planed r.ock-sur-
face . . Of the latter a ph.ot.ograph is repr.oduced. 
, Flint beds .of Burlingt.on limest.one. F. M. Fultz. (Pr.oc. I.owa 
Acad. Sci., II, 177, 1895.) 
Flood-plains, accreti.on .of, by means .of sand-bars. H. Simps.on. 
(Pr.oc. I.owa Acad. Sci., X, 54-56, 1903.) 
Flora, c.oal, .of Mississippi valley. C. R. .Keyes. (Science, N. 
S., XI, 898-900, 1900.) 
Flora .of n.orthern I.owa peat-b.ogs. L. H. Pammel. (I.owa Geol. I 
Surv., XIX, 735-777, 1909.) , 
Flora .of western I.owa, n.otes .on cretace.ous. P. Bartsch. (Bull. 
Lab. Nat. Hist., State Univ. I.owa, ill, 178-182, 1896.) . . 
Florencia f.ormati.on, n.ote. H. A. Pilsbry. (Am. J.our. Sci., (4), 
V, 232-233, 1898.) 
Floyd County. 
Distributi.on .of R.ockf.ord shales. C. L. Webster. (Pr.oc. 
Davenp.ort Acad. Nat. Sci., V, 100-109, 1887.) 
Fauna at Lime Creek, I.owa. S. Calvin. (Am. J.our. Sei.,· 
(3), XXV, 434-436, 1883.) 
Dev.onian fishes .of Iowa. C. R. Eastman. (I.owa Ge.ol.. 
Surv., XVIII, 29-360, 1908.) 
Ge.ol.ogy .of clays. S. W. Beyer and I. A. Williams. (I.owa 
Ge.ol. Surv., XIV, 377-552, 1904.) 
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.J,. Geology :ofquarry products . . S. W.Bey.er .and T. A: Wil-
,~,;' ,iiams. '.' (Iowa 'Geol:: SurV., XVII, 189'~588, . .1907.) 
New genus of corals from devoniano ():OJ; L: Webster. 
, , (American Naturalist~ 'XXI1I, 7iO~712, 1889.) ; : 
Notice"o!f~geology . .T. D. Whitney. (Geology:, of Iowa, I, 306-
". ,, " , ' 3i1, 1858.) , ',:: 
Pachyphyllum from Rockford shales. , ' 0. L. 'Webster. 
(American Naturalist, XXIII, 621-625, ,1889.) ~ :,' 
Relation of Lime Creek shales i 6 Cedar ' :Valley . limestone 
" .' of 'Floyd cOlinty, Iowa. ,A. O. Thomas. (Science, NH~':~ 
XXXVII, 459, 1913.) . " " , ; 
"' Remarkable fau:i:ta at base of Chemung in', New yo:flc , 'H. 
: ,.' :S. Williams. ' (Am. 'Jour.' Sci., (3), 'XXV, 97-104, 1883.) 
': " A number of comparisons. 
, , 
"SupplemeritJlry' report on Portland cement'materials in Iowa. 
8: W. Beyer. (Iowa Geol. Surv., Bull. No. ' 3, 36 pp., 
1906.) : . , '" 
Two unique spirifers from <lev-onian strata of Iowa. S. Cal-
Vin. . (BuH. 'Lab. , Nat. Rist., State , trniv. Iowa, n;·165: 
167, 1893.) , 
Underground w~ter .'resources 'of Iowa, W. R. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) , 
:,' .. Underground water resources of Iowa. ' W. R. Nortop.. (U., 
S. Geol. Surv., Water Supply Paper No. 293,,: 994 pp., 
'~, ~; " 1912.) . 
F1Qycl county, Iowa, relation of Lime· Creek shales to Cedar Val-
, ,'\ . ley limestone. A. O. Thomas. (Science, N. S. XXXVII, 
. ' 459, 1913.) 
Formninifera. -
,. ,Composition and origin of-, Iowa chalk. S. Calvin. (Iowa' 
, I Ge?l; Sur:v;, ,;III, 211-~36" 1895.) 
:r.p~~l¥iIti,fex:al .'ooz~ . ~n coal meaSUres of Iowa: J. A. Udden, 
( .TournaI of Geology, ~, 283-284, '1903.) 
FOf;bes , Lim~stone. ' :' 
Carboniferous formations of southwestern Iowa: , C. R. 
); ," ,; : } Keyes~ (American .Geologist, XXI; 340~350, 1898.) 
Carboniferous sectloIi"Of southwestern Iowa. G. L. Smith. 
(Iowa Geol.Surv., XIX, 605-657, 1909.) 
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. 'Formational synonymy of coal-measures of Western Inter-
ior basin. C. R Keyes. (Proc. Iowa: Acado Sci., VII, 
82-105, 1900.) , 
Geology of Harrison and Monona counties. B. Shimek. 
, . (Iowa Geol.. Surv., XX', 271-483, 1910. 
Geology' of Mills and Fremont counties. J. A. Uddeh. (Iowa 
Geol. Surv.~ XIII, 123-183, 1903.) 
Geology of Page county. S. Calviil. (Iowa Geol. Surv:., 
XI, 397-460, 1901.) 
Geology of quarry products [limes]. S. W. Beyer and I. A. 
Williams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Sundry provincial and local phases of general geological sec-
tion ' of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, ,1912.) 
Formation of certain quartzites. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, iv, 29-31, 1894.) 
Formation of flint-beds of Burlington limestone. F. M. Fultz. 
(Proc. Iowa Acad, Sci., II, 177, 1895.) 
Formation of lead and zinc deposits of Mississippi. . valley, di. 
verse origins and diverse times. C. R. Keyes. "(Trans. 
American Inst. Mining Eng., XXXI, 603-611, 1901.) 
Formations of Iowa, geological. C. R. ' Keyes. (Iowa Geol. 
\ 
Surv., I, 11-161, 1893.) , 
Formational synonymy of coal-measures in Western Interior 
'; :' , basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII; 82-
105, 1900.) . 
Formations and their economIC value, geology and geologlc re-
sources of Iowa. S. Calvin. '(Mines and Minerals, 
XXII, 560-561, 1902.) 
Formations, carboniferous, of southwestern Iowa. C. It Keyes. 
(American Geologist, XXI, 326-350, 1898.) , 
Formations of Iowa, Cretaceous. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, iv, 25-26, 1894.) 
Formations of New Mexico, carboniferous. C. R. Keyes. (Jour-
nal of Geology, XIV, 147-154, 1906.) 
Fort Atkinson Limestone. '· 
Geology of Fayette county. T. E. S'avage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
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'Geology of quarry products. S. W. Beyer and I. A. Wil~ 
Iiams. (Iowa. Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshi~k county. S. Calvin. (Iowa Geol. 
Surv., 'XVI, 37-146, 1906.) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Fort Dodge Beds. 
[Account of its OCC1;lrrence at Fort Dodge.] C. A. White. 
, (Second 'Ann. Rept. State Geologist, 136-140, 1868.) 
,Age and ,origin of gypsum of central Iowa. F. A. Wilder. 
, ( Journal of Geology, XI, 723-748, 1903.) 
[Deposits described in detail.] C. R. Keyes. (Mon. Rev. 
Iowa Weather and Crop Service, IV, No.3, 2-4,' 1893. r 
. Geological age of certain gypsum deposits. ' C. R. Keyes. 
(American Geologist, XXX, 99-102, 1902.) , 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol: 
Surv., I,135-137, 1893.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 67-224, 1902.) , 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
ill, 260-299, 1895.) 
Iowa gypsum. C. R. Keyes. (Mineral Industry, IV, 379-
386, 1896.) 
Notes on geological section of Iowa. S. Calvin. ' (Iowa 
Geol. Surv., XVII, 191-200, 1907.) 
Occurrence in Iowa. C. A. White. (Geology of Iowa, II, 
293-303', 1870.) 
[Recent finds described in detail.] C. R. Keyes. (Proc. 
Iowa Acad. ScL, I, pt. iii, 19-22, 1893.) 
Sundry provincial and local phases of general geologic sec-
, tion of Iowa. C, R. Keyes. (Proc. Iowa Acad. Sci~, 
XIX, 147-151, 1912.) 
Fossil burrowing sponges from Iowa devonian: A. O. 'Thomas: 
' (Bu~I. I-owa State Univ., 'Lab; Nat. Hist'; , VI, 165~166, 
1911.) 
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FOssil corals described by DavId Dale Owen 'in his r:eport of 
, work done in autumn of 1839" devonian species Phil-
lipsastrea gigas of later authors. S. Calvin. (Ameri-
can Geologist, XII, 108-112, 1893.) 
J!'ossil crinoidea camerata, North American. C. R., Keyes. (Jour-
'nal of Geology, IV, '221-240, 1896.) 
Fossil 'crinoids, some new American. F. Springer. (Mem. Mus. 
Compo Zool., XXV, 117-161, 1911.) 
Fossil diatomaceous deposit in. Muscatine county, Iowa. P. C. 
Myers. (Ppoc. Iowa Acad. Sci., VI, 52-53, 1899.) 
Fossil faunas in Kinderhook at Burlington, Iowa, succession. 
. S. Weller. (Iowa Geol. Surv., X, 59-79, 1900.) 
Fossil faunas of central Iowa. C. R. Keyes. (Proc. Acad. Nat. 
/Sci., Phila., 242-265, 1891.) 
Fossil fishes in devonian of Iowa. C. R. Eastman. (Iowa Geol. 
Surv., VII, 108-116, 1897.) , 
Fossil plant-remains in Iowa herbarium. T. H. Macbride. (Proc. 
Davenport Acad. Sci., X, ~53-162, 1907.) 
Fossil shells, preservation of color. C. R. Keyes. (The Nautilus, 
IV, 30-31, 1890.) 
Fossil wood from Keokuk formation, Keokuk, Iowa. S. J. Wal-
lace. (Am. Jour. ScL, (3), XV, 396, 1878.) 
;Fossiliferous concretions similar to those of Mazon creek, oc-
currence in Iowa. A. C. Spencer. (Proc. Iowa Acad. 
Sci., I, pt. iv, 55, 1894.) 
Fossiliferous gravels and sands of Iowa and Nebraska ar;e Af-
tonian, evidence. B. Shimek. (Bull. Geol. Soc. Amer-
ica, XXI, 119-140, 1910.) 
Fossils. 
American species of Polyphemopsis. C. R. Keyes. (Proc. 
Acad. Nat. Sci. Philadelphia, 1889, 299-302.) 
Attachment of Platyceras to palmocrinoids. C. R. Keyes. 
(Proc. American Philosophical Soc., XXV, 231-248, 
1888.) 
Bibliography of North American paleontology, 1888-1892. 
'. , C. R Keyes. (U. S. Geol. Surv., Bull. i21, 250 pp., 
, 1894.) , . 
• 
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Carboniferous echinodermata of Mississippi basin. C. R. 
Keyes. (Am. Jour. Sci., (3), XXXVIII, 186-193, 1889.) 
Carboniferou.s fossils from Jackson county. Herbert Os-
born. (Proc. Iowa Acad. Sci., I, pt. ii, 115, 1892.) 
Certain forms of Straparollus from southeastern Iowa. 
C. R. Keyes. (American Geologist, V, 193-197, 1890.) 
Check-list of palreozoic fossils of Wisconsin, Minnesota, 
Iowa, Dakota and Nebraska. B. Bierbauer. (Bull. 
Minnesota Acad. Nat. Sci., III, 206-247, 1888.) 
Cincinnati group, Hudson River shal~s or Maquoketa shales. 
C. A. White. (Geology of Iowa, 1,182, 1870.) 
'Classification of crinoidea. C. R. Keyes. (American Nat-
uralist, XXIII, 153, 1889.) 
Chemung group at Burlington, Iowa. C. A. White and R. P. 
Whitfield. (Proc. Boston Jour. Nat. Hist., VIII, 289-
306, 1862.) 
Coal measures of central Iowa. C. R.. Keyes. American 
Geologist, II, 396-404, 1888.) 
Contribution to fauna ' of lower coal measures of central 
. Iowa. C. R. Keyes: (Proc. Iowa Acad. Sci., I, pt. ii, 
22-23, 1892.) , 
.Cretaceous and carboniferous species in Iowa drift. C. A. 
White. (Geology of Iowa, I, 98, 1870.) 
Cretaceous fossils in drift of Hardin county. C. A. White. 
(American Geologist, I, 221-227, '1888.) 
Cretaceous fossils near Des Moines. C. R. Keyes. (Ameri-
can Geologist, II, 396-404, 1888.) 
Dark shales below the devonian limestone at Independence. 
S. Calvin. (Bull. U. S. Geol. and Geog. Surv. Terr., 
IV, 725-730, 1878.) ' 
Description of new crin'oids and blastoids from the Hamil-
ton group. W. H. Barris. (Proc. Davenport Acad. 
Sci., IV, 88-94, 1885.) 
Description of new species. D. D. Owen. CRept. Geol. Surv. 
Wisconsin, Iowa and Minnesota, App., ·art. i, 573-587, 
1852.) 
Description of new species of crinoids. D. D. Owen and 
B. F. Shumard. (Rept. Geol. Surv. Wisconsin, Iowa 
and Minnesota, App., art. ii, 587-598, 1852.) 
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Description of new . species of Spirifera from Hamilton 
group near Iowa City, Iowa. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 28-29, 1888.) 
.. Devonian of Iowa. C. R. Keyes. (Prbc. Acad. Nat. Sci. 
Philadelphia, pp. 247-248, 1888.) , 
Differences between specimens of Acervularia. S. Calvin. 
(American Geologist; IX, 2Q5-258, 1892.), , 
Difference between specimens of Acervularia. S: Calvin. 
(Proc. Iowa Acad. Sci., I, pt. ii, 30-32, 1892.) . 
Distribution in loess. C. R. Keyes. (American Geologist, 
VI, 119, 1889.) 
Eastern extension of cretaceous ' in Iowa. - 'C. R. Keyes. 
(Proc. Iowa Acad. Sci., I, pt. ii, 21, 1892.) 
Fauna of lower coal measures of central Iowa. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, '223-247, 1888.) 
Fossil burrowing-sponges from Iowa devoniano A. O. 
Thomas. (Bull. Iowa State Univ., Lab. Nat. Hist., VI, 
165-166, 1911.) . ' 
Fossil faunas in central Iowa. C. R. Keyes. (Proc, Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) 
Fossil remains of a caribou. J. Leidy. (Proc. Acad. Nat. 
Sci. Philadelphia, XXXI, .32-33, 1879.) 
Fossils in Nishnabotna sandstone. C., A. White. (Geology 
of Iowa, I, 290, 1870.) 
Fossils of Iowa loess. R. E. Call. (American Naturalist, 
XV, 585-586, 1881.) 
Gasteropod~ from Burlington. C. R. Keyes. (Proc. Acad. 
N ~t. Sci. Philadelphia, 283-298, 1889.) 
Genesis of American actinocrinidre . .0. R. Keyes. (Ameri· 
, can Naturalist, XXIV, 243-254, 1890.) 
Geology ' of Cerro Gordo county. , S. Calvin. (Iowa Geol. 
~ Surv., VII, 117-195, 1897.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437,1902.), 
. Geology; of Madison c~unty.' J. L. Tilton and H. F. Bain. ' 
(Iowa 'Geol. Surv.,' VII, 489-539, 1897.) , . 
I I . , 
Ge9logy of ~arshall county. S. W, B,eyer~ (Iowa. Geol. 
Surv., VII, 197-262, 1897 . .) 
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L "i Geology of Muscatine county. J. A. Udden. (Iowa, Geol. 
, Surv., IX, 347-388, 1899.) 
Geology of Polk county. H . F. Bain. (Iowa Geol. Surv., 
-, ' ' -' , VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
" Geol. Surv., XI, 199-277, 1901.) 
, Iowa loess. R. E. C~ll. (American Naturalist,' XV, 585-
586, 1881.) , , 
Keokuk beds and -contained fossils in vicinity of Keokuk, 
Iowa. C. H. Gordon. (Proc. Iowa Acad. Sci., I, pt. i, 
98-100, 1890.) , 
Keokuk species of Agaricocrinus. C. H. Gordon. (Ameri-
can Geologist, V, 257-261, 1890.) , , 
Kinderhook .faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller. ' (Trans~ St. 
Louis Acad. Sci., X, 57-129, 1900.) ' 
Leaves found in Nishnabotna sandstone. C. A. White. 
(Geology of Iowa, I, 292-293, 1870.) 
, Lime Creek, Iowa. S. Calvin. (Am. Jour. Sci., (3), XXV, 
434-436, 1883.) 
,d Loess at Iowa City. B. Shimek. (American Geologist, I, 
149-152, 1888.) 
Loess of Iowa. C. R. Keyes. (Bull. Essex Inst., XX, '61-83, 
1889.) 
Lower coal measures at Des Moines, Iowa. C. R. Keyes. 
(American Geologist, II, 23-28, 1888.) 
, Lower Magnesian limestone. S. Calvin. (American Geol-
ogist, XX, 144-148, 1892.) 
New Conocardium from Iowa devoniano C. R. Keyes. (Proc. 
Iowa Acad. ScL, I, pt. ii, 23-24, 1892.) 
N.ew genus of corals from devoniano C. L. Webster. (Ameri-
can Naturalist, XXIII, 710-712, 1889.) 
New species from devoniano S. Calvin. (American. Geol-
ogist, I, 24-28, 1888.) 
New -species ',from Kinderhook of Marshall county. C. 
, 'wachsmuth and F. Springer. (Geol. Surv. Illinois, 
VIII, 157-251, 1890.) 
, New species of organic remains from Iowa. J . Hall. (Geol. 
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, New species of palreozoic, 'fossils. S. Calvin. Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 173-181, 1890.) 
Notes on Rockford shales. C. L. Webster. (American Nat-
uralist; XXII, 444-446, 1888.) , , 
Notes of synonyny, characters and distribution of"Spirifera 
, parryana Hall. S. Calvin. ' (Bull. Lab. Nat. Hist., State 
Univ. Iowa, I, 19-28, 1888.) 
Observations on geological structure of valley of Mississippi. 
T. Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, First 
, series, II, 14-52, 1821.) 
Observations on geology and paleontology of Burlington and 
' vicinity. C. ' A. White. (Boston Jour. Nat. Hist.; VII, 
209-235, 1860.) , 
Observations on Keokuk species of Agaricocrinus. C. H. 
Gordon. (Proc. Iowa Acad. Sci., I, pt. i, 100-101, 1890.) 
Ovibos Cavifrons from loess at Council Bluffs. W J Mc-
Gee. (Am. Jour. Sci., (3)-, XXXIV, 217-220, 1887.) 
Pachyphyllum from Rockford shales. C. L. Webster. 
(American Naturalist, XXIII, 621-625, 1889.) 
Paleontology of Missouri, pt. i. C. R. Keyes. (Missouri 
Geol. Surv.; IV, 271 pp., 1894.) 
Paleozoic fossils of Maryland. O. R. Keyes. ,(Johns ,Hop-
kins University Circulars, XI, 28-29, 1891.) 
Perisomic plates of crinoids. C. R. Keyes. (American Geol-
ogist, VII, 255-258, 1891.) , 
Platyceras attached to fossil crinoids. C. R. Keyes. (Ameri-
can Naturalist, XXII, 924-925, 1889.) 
Preliminary note on sedentary habits of Platyceras. C. R. 
Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 24, 1892.) 
Remarkable fauna at base of Burlington limestone in north-
eastern Missouri. C. R. Keyes. (Am. Jour. Sci., (3), 
XLIV, 247-252, 1892.) 
Remarkable fauna at base of Chemung in New York. H. S. 
Williams. (Am. Jour. Sci., (3), XXV, 97-104, 1883.) 
Remarks on perisomic plates of cri.D.oids. C. R. Keyes. 
(American Jour. Sci., (3), XLI, 247-248, 1891.) 
Reproductions of figures of Iowa fossil~. J. P . Lesley. (Geol. 
Surv. Penn., Rep. P4, I-III, 1-1283, 1890.) 
28 
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Review of progress of American invertebrat-e paleontology 
for' 1889. O. R.. Keyes. ~American Naturalist, XXIV, 
131-138, 1890;) 
Sedentary habits of Platyceras. O. R. Keyes. (Am. Jour. 
' Sci., (3}, 'XXXVI; 269-272, 1889.) 
Significance of pleistocene mollusks. B. Shimek. (Science, 
.N. S., XXXVII, 501-509, 1913.) 
Soleniscus; , its generic characters. O. R. Keyes. ' (Amer-
ican NatUralist, XXIII, 420-4:24, 1889.) 
Some notes on Aftonian mammals. A. O. Thomas. (Science, 
N. S., XXXVI, 570, 1912.) , 
Species found in loess. B. Shimek. (Bull. Lab. Nat. Hist., 
State Univ. Iow:.t, I, 200-214, 1890.) , 
Sphrerodoma: a genus of fossil gasteropods. O. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 303.309, 1889.) 
Sponges frOID Iowa. E. O. UJrich. I (Geol. Surv. Illinois, 
VIII, 243-~31, 1»90.) 
Stratigraphy of carboniferous in central Iowa. C. R. Keyes. 
(Rull. Geol. So,c. America, II, 277-292, 1891.) 
8-:'lcce':slon of fossil faunas in Kinderhook at Burlington, 
Iowa. S. Well~r. (Iowa Geol. Surv., X, 59-79, -1900.) 
Synopsis of American carbonic calyptrreidre. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 150-180, 1890.) 
Synopsis of American paleozoic echinoids. 0. ' R. Keyes. . 
(Proc. Iowa Acad. Sci., II, 178·194, 1895.) 
Sylloptical table and figures of loess species at Des Moines. 
W J McGee and R. E. Oall. (Am. Jour. Sci., (3), 
XXIV, 202-223, 1882.) 
Table Of species found in Maquoketa shales. J. F. James. 
(American Geologist, V, 335-356, 1890.) ," 
Transition forms in crinoids and description of five new 
species. O. Wachsmuth and F. Springer. (Proc. Acad. 
Nat. Sci. Philadelphia, 224-266, 1878.) 
Upper coal measures of eastern Nebraska. ,F. B: Meek. (U. 
S. Geol. Surv. Nebraska, 83~245; 1872.) 
Variation of a gasteropod. O. R. Keyes. (American Geol-
ogist, III, 329-333, 1889.) 
Wood , found. O. H. Gordon. (Proc. ' Iowa Acad. Sci., 
I, pt. i, 97 -~8, 1890.) 
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"Yellow" sandstones at Burlington, Iowa. A. Winchell. 
(Proc. Acad. Nat. Sci. Philadelphia, XV; 2-25, 1863.) 
Fos'sils at Louisiana,. vertical range. C. R. Keyes. (Proc. Iowa 
'Acad. Sci., IV, 25-41, 1897.) 
Fossils, distribution of loess. B. Shimek. (Proc. Iqwa Acad. 
ScL, VI, 98-113, 1899.) 
Fossils from Des Moines, li~t of carboniferous. C. ' R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, i897.) 
Fossils from Des Moines, revised list of loess. C. R. Keyes. (Iowa 
Geol. Surv., VII, 344, 1897.) 
Fossils from lower magnesian limestone from northeastern Iowa, ' 
notes on collection. S: Calvin. (Bull. Lab. Nat. Hist., 
State Univ. Iowa, II, 189-193, 1893.) 
Fossils from paleozoic rocks of Mississippi valley, descriptions 
of new and remarkable. S. A. Miller and W. F. E. Gur-
ley. (Bull. Illinois State Mus. Nat. Hist., No.8, 1-65, 
1896.) 
Fourteenth annual report of state geologist. F. A. Wilder. (Iowa 
, , Geol. Stlrv., XVI, 1-12, 1906.) 
Fourth annual report of state geologist. S.Oaivin. (Iowa Geol. 
'Sui-v., V, 12-25, 1896.) 
FratUqin County. 
Aluminum in Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, 
" . pt. ii, 29-30, 1892:) 
Artesian wells of Iowa. W. H .' Norton. (Iowa Geel. Surv., 
VI, 1l3-428, 1897.) 
, General description. :(J . A. White. (Geology of Iowa, II, 
239-241, 1870.) . 
Geology, of Franklin county. 1. A. Williams. (Iowa Geol. 
; Surv., XVI, 458-507, 1906.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.,) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
, XIX, 699-730, 1909.) . 
Preliminary report on peat resources of Iowa. T. E. Savage. 
(Iowa Geol. Surv., Bull. No.2, 5-21,1905.) 
" Surface deposits. 9. A. White. (Second Ann. Rept. State 
, Geologist, 119-121, 1868.) 
" 
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Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton . .(D. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) I 
Franklin county, geology. I. A. Williams. (Iowa Geol. Surv., 
XVI, 453-507, 1906.) 
Freezing caverns, glacieres. E. S. Balch. (One Volume, pp. 
88-89, 1900.) 
Fremont County. 
Mtonian mammalian fauna. S. Calvin. (Bull. Geol. Soe. 
America, XX, 341-356, 1909.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
. Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396,1909.) 
Foraminiferal ooze in coal measures of Iowa. J. A. U dden. 
(Journal of Geology, XI, 283-284, 1903.). 
General .description. C. A. White. (Geology of Iowa, I , 
353-362, 1870.) , 
Geology of clays. S. W. Beyer and I. A. Williams. . (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv., XIII, 123-183, 1903.) 
Geology of quarry products, S. W. Beyer and I . A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Recent alluvial changes in southwestern Iowa. J. E. Todd. 
(Proc~ Iowa Acad. Sci., XIV, 257-266, 1907.) 
Some variant conclusions in Iowa geology . . J. E. Todd. 
. (Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
Surface geology . . C. A. White. (First Ann. Rept. State Ge-
ologist, 54-56, 1868.) 
Underground water r esources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper' No. 293, 994 pp., 
1912.) 
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Fremont 'and Mills counties . . J. A. Udden. (Iowa Geol. Surv." 
XIII, 123-183j 1903.) 
Frozen stre'ams of Iowan drift-border·. A. G. Wilson. (Amer-
. ican Geologist" XVII, 364-371, 1896.) 
Frozen wells and ice caves. W J Mcqee. . (National Geog. 
Mag~, XII, 433, 1901.) 
Fuel values of Iowa coals. F. A., Wilder. (Iowa' Geol. Surv., 
XI!:, 399-475, 1909.) . 
Fultz, 'Francis ' M. Burlington Artesian Well. (Proc. Iowa 
. Acad. Sci., Vol. VI, pp. 70-74, Des Moines, 1899.) The 
well is 2430 feet deep. . A detailE:ld log is given, and .the 
various strata passed through are referred to the gen:" 
eral geologic column. Chief local interest lies in the 
. fact that the Kinderhook section is shown to be 330 
feet in thickness. 
Fultz, Francis M. Coincidence of Present and Pre-glacial Drain-
age Systems ' in . Extreme Southeastern Iowa. ' (Proc . . 
. ' Iowa Acad. 'Sci., Vol. II, pp. 208-209, Des Moines, 1895.) 
A detailed explanation is given of the reasons for be-
lieving ·that the present rivers are flowing in old chan-
nels. 
Fultz, Francis M. ErosiQn during deposition of , Burlington 
Limestones. (American Geologist, Vol. XV, pp. 12.8-
130, Minneapolis, 1895.) There is discussed the prob-
ability of an erosian interval. 
Fultz, Francis M. Evidence of Disturbance during Deposition 
of Burlington Limestone. (Proc. Iowa Acad. Sci., Vol. 
I, pt. iv, pp. 56-58, Des Moines, 1894.) At Burlington 
facts . indicate that there are possible unconformity-
planes in the Burlington formation. 
Fultz, Francis M. Extension of Illinois Lobe of Great Ice-Sheet 
into Iowa. Proc. Iowa Acad. Sci., Vol. II, pp. 209-212, . 
Des Moines, 1895.) Record is made of the finding -of 
bowlders of Lake Huron jasper-conglomerates on west 
. side of .the Mississippi river in 'Des Moines county . . A 
fine morainic ridge is noted near Keokuk. 
1!'ultz, ,Francis M. Formation of Flint-beds of Burlington Lime-
stone. (Proc. Iowa Acad. Sci., Vol. II,. p. ·177, Des 
Moines, 1895.) The conclusion is reached that the ori-
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gin of the chert is chemical in natur~ and not org~id 
as in some other ca.rboniferous limestones. 
Fultz, Francis M. Glacial Markings in Southeastern Iowa, 
(Proc. Iowa Acad. Sci., Vol. II, pp. 213-217, Des Moines, 
1895.) Photographs of several unusually fine glacial-
scorings are given; and several new localities are re-
ported. 
Fultz, Francis M. How old is the Mississippi ~ (Proc. Iowa 
Acad. Sci., Vol. II, p. 39, Des Moines, 1895.) An at-
tempt is made to fix geologically the earliest probable 
date of the stream's initiation. 
Fultz, Francis M. Interruption during Deposition of Burling-
ton Limestone. (American Geologist, Vol. XIV, pp. 
246-249, Minneapolis, 1894.) Facts interpreted as in-
dicating disturbances during Burlington Hme are dis-
cussed. 
,Fultz, Francis M. Recent Discoveries of Glacial Scorings in 
Southeastern Iowa. (Proc. Iowa Acad. Sci., Vol. ill, 
pp. 60-62, Des Moines, 1896.). ' Additional displays ' of 
ice-scorings near Burlington are recorded. 
Fultz, Francis M. Some Facts Brought to Light by Deep-well 
in Des Moines County, Iowa. (Proc. Iowa Acad. Sci., 
VoL IIi, pp. 62-63, Des Moines, 1896.) . Drift deposits 
. are shown to be nearly 200 feet thick in certain local-
ities , near Burlington, indicating pre-glacial channels. 
Galena Limestone. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Cement and cement materials of Iowa. E. C. Eckel and 
H. F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905.)" 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I, 
350-356, 1858.) 
Correlated with Utica slate. C. D. Walcott. (Trans. Albany 
Inst., X, Adv. Sheets, 1-17, 1879.) 
Dubuque lead and zinc mines. H. F. Bain. (Mines and 
Minerals, XX, 10-12, 1889.) 
Fossils mentioned from Iowa localities. R. P. Whitfield. 
(Geol. Sur. Wisconsin, IV, 163-349, 1882.) 
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1 .' Galena series. 'F. W. Sardeson. (Bull. Geol. Soc. America, 
XVIII, 179-194, 1907.) 
General description. C. A. White. ' (Geology of Iowa, I, 
176-180, 1870.) , . 
General description of characters. James Hall. (Geology 
, of Iowa, I, 60-63, 1858.) , ,', 
Geology of Allamakee cOUIity. ' S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) , 
Geology of clays. S. W. Beyer and T. A. Williams. ' (Iowa 
Geol. Surv., XIV, 377-55'2, 1904.) ' 
Geology of Clayton county. A. G. Leonard. (Iowa I Geol. 
Surv., XVI, '213-317, 1906.) , 
Geology of Dubuque county. S. Calvm and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
... Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) , 
Geology Of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 190R) 
Geology ' of ' Jackson ' county~ T. E. , Savage, (Iowa Geol. 
Surv., 'XVI, 563-649, 1906:) . 
Geology of quarry 'products Dimes]. S. W: Beyer and I. A. 
Willia~s. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
, ' Geology of Winne'shiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Eng. and 
Mining 'Jour., -LXI, 614, 1896.) 
: Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa ' 
Geol. Surv., VI, 9-66, 1897.) 
" -Lead ' and zin'c, descriptio'n of mines of Iowa in upper Mis-
sissippi region. A. -G. Leonard. (Colliery Engineer, 
XVII, 121-122, 1896.) 
Northeastern Iowa. W J McGee. ' (Eleventh ,:Ann. Rep., U. 
S. Geol. Surv., ' 327-329, 1892.) 
Origin of lead and iinc ores of' upper Mississippi- district. 
G. It. ', Cox. '(Economic Geology, VI, 427-448, and 582-
603, 1911.) " ' 
Physica'l tests ' 'of Iowa lines: ' S: W'. Beyer. '(I?wa "Geol 
Surv., XVII,r9t~t50,' :19'07.):;; 'I.. ' '.' 
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Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Thickness of paleozoic strata ·of northeastern Iowa. W. H. 
Norton. (Iow:a Geol. Surv., III, i67-210, 1895.) 
Galena series, F. W. Sardeson. (Bull. Geol. Soc. America, 
XVIII, 179-194, 1907.) 
Galenite. 
Annotated catalogue of minerals .. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-198, 1893.) 
Geology of Allamakee county. S. · Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., ill, 409-492, 1894.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 18·97.) 
Gannett, Henry. Dictionary of altitudes in United States. (Bull. 
U. S. Geol. Surv., No.5: Iowa, pp. 105-112, Washington, 
1884.) 
Gannett, Henry. Dictionary of altitudes in United States. (Bull. 
. U. S. Geol. Surv., No. 160; Iowa, pp.·197-221, Washing-
ton, 1899.) 
Gannett, Henry. Dictionary of altitudes in United States. (Bull. 
U. S. Geol. Surv., No. 274; Iowa, pp. 300-332, Washing-
ton, 1906.) 
Gas (Natural). 
Gas wells near Letts, Iowa. F. M. Witter. (Proc. Iowa 
Acad. Sci., I, ' pt ii, 68-70, 1892.) 
Gas wells near Letts, Iowa. F. M. Witter. (American Ge-
. ologist, IX, 319-321, 1882.) , 
J. Natural gas and o,il in Iowa. C. R. Keyes. (Proc. Iowa 
Acad. Sci.., I, pt. iii, 15-18, 1893.) 
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Gas, ' natural, in drift of ' Iowa. A. G. Leonard. (Proc. Iowa 
Acad. Sci., IV, 41-47, 1897.) 
Gass, J., andW. H. Pratt. Bones of mammoth in Washington 
county, Iowa. (Proc. Davenport Acad. Nat. Sci., Vol. 
III, pp. 177-178, Davenport, 1882.) 
Gastropods. 
Mtonian sands and gravels, in western Iowa. B. Shimek. 
(Bull. Geol. Soc. of America; XX, 399-408, 1909.) I 
American species of Polyphemopsis. ,C. R. Keyes. (Proc. 
Acad. Nat. Sci. Philadelphia, 299-302, 1889.) . 
Attachment · of Platyceras to palreocr'inoids and its effects 
in modifying form of shell. C. R. Keyes. (Proc. Amer-
ican Philos. Soc., XXV, 231-248, 1888.) 
Burlington, Iowa. C. R. Keyes. (Proc. Acad. Nat. Sci. 
Philadelphia, 283-298, 1889.) , 
Carboniferous formations qf Humboldt, Iowa. F. W. Sar-
deson. (American Geologist, XXX, 300-312, 1902.) 
Central Iowa. C. R. Keyes. (Proc. Acad. Nat. Sci. Phila-
delph,ia, ,231-247, 1888.) 
Certain forms of straparollus from southeastern Iowa. C. 
R. Keyes. (American Geologist, V, 193-197, 1890.) 
Contribution to fauna of lower coal measures of , central 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt~ ii, 
22-23, 1892.) 
Description of new species from Iowa. J. Hall. (Geology 
of Iowa, I, Supp., 1-92, 1859.) 
Description of new species from Iowa lower carboniferous. 
F. ~. Meek and A. H. Worthen. (GeoL Surv. Dlinois, 
III, 289-565; 1868.) 
Description of new species from Iowa rocks. F. B. Meek 
and A. H. Worthen. (Geol. Surv. Illinois, II, 143-411, 
, 1866.) , ' 
Description of lower carboniferous species from Iowa. C. 
A. White. (Proc. Boston Soc. Nat. Hist., IX, 8-33, 
186,5.) 
Distribution of fossils in loess. C. R. Keyes. (American 
Geologist, VI, 119, 1890.) 
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Distribution of loess fossils. B. Shimek. (Proc. Iowa 
, , . 
Acad. Sci., VI, 98-113, 1899.) . 
Distribution of loess fossils. B. Shimek. (Journal of Ge-
'ology, VII, 122-140, 1899.) 
Eastern Nebraska: F. B. Meek. (Final Rept.,U. S. Geol. 
Surv. Nebraska, pt. ii, 83-245, 1872.) 
Evidence that fossiliferous gravels and sands of. Iowa and 
Nebraska are Aftonian. B. Shimek. (Bull, G-eol. Soc,. 
America, XXI, 119-140, 1910.) 
Fossil faunas in central Iowa.) C. R. Keyes. , (Prod. Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) 
Gasteropoda, etc. J. HalL (Nat. Hist. New York, Pal., 
V, pt. ii, 1879.) : 
Geology of Harrison and Monona counties. B. , Shimek. 
(Iowa GeoL Surv., XX, 21-483, 1910.) 
Iowa. J. Hall. (Nat. ;Hist. New York, PaL, V, pt. U, 1~79.) 
A number of references are made to fossils from Iowa. 
Iowa loess. R. E. Call. (American Naturalist, XV" 585-
586, 1881.) , 
Kinderhook faunal studies; II, fauna of Chonopectl1s sand-
stone at Burlington, Iowa. S. vVeller. (Trans. St. 
Louis Acad. Sci., X, 57-129, 1900.) 
, List of carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa GeoL Surv., VII, 330·335, 1897.) 
Loess at Iowa City. B. ' Shimek. (American Geologist, I, 
149,-152, 1888.) 
Loess fossils at Des Moines. W J McGee and R. E. Call. 
(Am~ Jour. Sci., (3), XXIV, 202-223, 1882.) , 
Loess of central Iowa. R. E. Call. (American Naturalist, 
XV, 782-784, 1881.) 
Loess of Iowa City and vicinity. B. Shimek. (American 
Geologist, XXVill, 344~358, 1901.) 
Loess o~ Iowa City, and vicinity. B. Shimek. (Bull. Lab,. 
Nat. Hist., Iowa State Univ., V, 195-212, 1901.) 
Lower carboniferous and coal measure species. C. A. White. 
and O. H. St.John. (Trans. Chicago Acad. Sci., I, 115-
127, 1867.) 
Lower Magnesian limestone. S. Calvin. (American Geolo- , 
gist, X, 144-148, 1892.) 
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. Naticoid genus strophostylus. C. R. Keyes. (American 
Naturalist, XXIV, 1111-1.117, 1890.) 
New species from Burlington. A. Winchell . . (Proc. Acad. 
Nat. Sci. Philadelphia, 225, 1863.) 
New species of palreozoiG fossils. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 173-181, 1890.) 
,. New species from Iowa. A. H. Worthen. (Geol. Surv. 
. Illinois, VIII, 69-154, 1890.) 
New species from Iowa. C. A. White. (Twelfth Ann. 
Rept. U. S. Geol. and Geog. Surv. Terr., 155-171, 1883.) 
New species from paleozoic rocks of Iowa. C. A. White . 
. (Proc. Acad. Nat. Sci. Philadelphia, XXVIII, 27-34, 
1877.) 
New species from devoniano J. Hall and R. P. Whitfield. 
(New York State Cab. Nat. Hist., 23d Ann. Rept., 223-
Q39, 1873.) 
New species from Burlington. C. A. White ' and R. P. 
Whitfield. (Proc. Boston Soc. Nat. Hist., VIII, 289-
306, 1862.) 
Notes on collection of fossils from lower magnesian lime-
stone from northeastern Iowa. S. Calvin. (Bull. Lab. 
Nat. Hist.,· State Univ. Iowa, II, 189~193, 1893.) . 
Notes on Rockford shales. C. L. Webster. (American 
Naturalist, XXII, 444-446, 1888.) , 
Paleontology of Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol, Surv., V, 266 pp., 1894.) 
Paleozoic fossils of Maryland. C. R. Keyes. (Johns Hop-
kins University Circulars, XI, 28-29, 1891.) 
Platyceras group of palreozoic gasteropods. C. R. Keyes. 
(American Geologist, X, 273-277, 1892.) 
Preliminary note on sedentary habits of Platyceras. C. R. 
Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 24, 1892.) 
Preservation of color in fossil shells. C. R. Keyes. (The 
Nautilus, IV, 30-31, 1890.) 
Relations of platyceras and capulus. C. R. Keyes. Ameri-
can Geologist, III, 6-9, 1890.) 
Review of progress of American invertebrate paleontology 
, . for 1889. C. R. Keyes. (American Naturalist, XXIV, 
131-138, 1890.) 
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Review of progress of American invertebrate paleon,t9logy 
for year 18RO. C. R. . Keyes. (American Naturalist, 
XXV, 327-333, 1891.) . .. 
Revised list of loess fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 344, 1897.) 
Soleniscus; its relations an~ generic characters. C. R. 
Keyes. (American Naturalist, XXIII, 420-429, 1889.) 
Species found in lo~ss. B. · Shi~ek. (Bull. Lab. Nat. Hist., 
State Univ. Iowa, I, 200-214; 1890.) 
Species mentioned from silurian rock.s of Iowa. R. P. Whit-
field. (GeoL Surv. Wisconsin, IV, 163-349, 18~2.) . 
Sphrerodoma; a genus of fossil gasteropods. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, pp. 3Q3-309, i889.) \ ., 
Syn.QPsis of American carbonic calyptrreidre. . C. R. Keyes. 
(.Proc. Acad. Nat. Sci. Philadelphia, pp. 150-181, 1890.) 
Variation in Succinidre of loess. B. Shimek. (Proc. Iowa 
Acad. Sci., I, pt. iv, 111, 1894.) . 
Variation of a gasteropod. C. R. Keyes. (American Geol-
ogist, III, 329-333, 1889.) 
General geological correlation, some physical aspects. C. R. 
Keyes. (Proc. Iowa Acad. Sci., VI, 131-154, 1899.) 
General geological section of Iowa, sundry provincial and local 
phases. C. ,R. Keyes. (Science, N. S., XXXVI, 569, 
1912.) 
General geological section of Iowa, sundry provincial and local 
phases. C. R. Keyes. CProc. Iowa Acad. Sci., XIX, 147-
151, 1912.) 
General geology of illinois. A. H. Worthen. (Geol. Surv. 111-. 
inois, I, 1-153, 1866.) Incidental references are made 
to Iowa . 
. General geology of Iowa. James HalL (Geology of Iowa, I; 
. 34-146, 1858.) 
General preliminary description of devonian rocks of Iowa, 
which constitute typical section of devonian formation 
of interior continental area of North . America. C. L. 
Webster. (American Naturalist, XXIII, 229-243,1889.) 
General section of Des Moines stage of Iowa. J r. H. Lees. (Iowa 
Geol. Surv., XIX, 598-604, 1909.) 
" 
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Genesis,. localization and migrations, Ozark fead and zinc de- , 
posits. C. R. Keyes. (Trans. American Inst. Minin~ 
I" Eng., XL, 184-231, 1909.) 
Genesis of American actinocrinidre. C. R. Keyes. (Amtlrican 
, Naturalist, XXIV, 243-254, 1890.) , 
Genesis of certain cherts. C. R. Keyes. (Proe. Iowa Acad. Sci., 
, I X, 103-107, 1903.) 
Genesis of loess a problem in plant ecology. B. Shimek. (Proc. 
Iowa Acad. Sci., XV, 57-64, 1908.) 
Genesis of 'Ozark lead-zinc deposits. C. R. Keyes. (Min~ng 
World, XXX, 431-433, 481-485, 543-546, 1909.) 
Geodes of Keokuk beds, origin. F. M. Van Tuyl.· (Proc. Iowa 
, Acad. Sci., XIX, 169-172, 1912.) 
, Geodes of Keokuk beds, origin. F. M. Van TuyL (Science, N. 
S:, ' XXXVI, 569, 1912.) 
Geographic development of eastern part of Mississippi drain- , 
, age system. L. G. Westgate. (American Geologist, XI, 
245-260, 1893.) 
Geographic distribution of lead and zinc deposits of Mississippi 
valley. C. R. Keyes. (Eng. and Mining Jour., 
LXXXVI, 1004-1005, 1908.) 
Geologic correlation, comparative values of different methods. 
. 'C. R. Keyes. (Proc. Iowa Acad. Sci., X, 105-107, 1903.) 
Geologic correlation, method of, orotaxis. C. R. Keyes. (Ameri-
can Geologist, XVIII, 289-302; 1896.) 
Geological age of certain gypsum deposits. C. R. . Keyes. 
(.AInerican Geologist, XXX, 99-102, 1902.) , 
Geological aspects of artificial drainage in Iowa. G. G. Wheat. 
(Proc., Iowa Acad. Sci., XVII, 151-158, 1910.) 
'Geological chart of part of Iowa, Wisconsin and Illinois. D. D. 
Owen. (Report of Geological Exploration of Part of 
Iowa, Wisconsin and Illinois, made in the Autumn of 
the year 1839, [Washington], 1844.) 
Geological correlation, some physical aspects. , C. R. Key~s. 
, (Proc. Iowa Acad. Sci., VI, 131-154, 1899.) , 
Geological distribution of fossil plants. L. F. Ward. Eighth 
Ann. Rep., U. S. Geol. Surv., 663-933, 1889.) 
Geological factors, living plants. B. Shimek. (Proc. Iowa Acad. 
Sci., X, 41-48, 1903.) 
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. Geological formations of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
I, 11-161, 1893.) 
Geological history of North American continent. J: HaB. 
(Pamphlet, 1-24, 1869.) 
Geological Map of Iowa. C. A. White. (Geology of Iowa, I, 
32,1870.) . 
Geological Map of eastern half of state of Iowa; J. Hall, J. D. 
Whitney and A. H. Worthen. (Geology of Iowa, I, 
1858.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, His-
torical Quarterly, (3), I, 294~ 297, 1894.) 
Geological Map of lead region in states of Wisconsin, Illinois 
and Iowa. J. ·D. Whitney. (Geol. Sur. Wisconsin, · I, 
1862.) 
Geological Map of state of Iowa. C. ' A. White. (Geology of 
Iowa, II, 1870.) 
Geological Map of Iowa. F. A. Wilder. (Iowa Geol. Surv., 
1906.) . 
G~ological mapping of Iowa. C. R. Keyes. (Mon. Rev. Iowa 
Weather Serv., V, No.2, 4-6,1894.) 
Geological position of Trans-Mississippian coals. C. R. Keyes. 
(Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological reconnaissance in Buchanan comity, Iowa. S. Cal-
vin. (Bull. Lab. Nat. Hist., State Univ. Iowa, II, 177-
1$9,1893.) 
Geologic3i1 r.esourc~s of Iowa. S. Calvin. (Proc. International 
Mining Congress, Fourth Sess., 52-56, 1901.) 
Geological section along Middle river. J. L. Tilton. (Iowa 
Geol. Surv., III, 135-146, 1895.) 
Geological section from mouth of Rock ri'\{er through Blue 
mounds to Wisconsin river, in connection with geolog-
ical chart of part of Iowa, Wisconsin and Illinois. D. 
D. Owen. (Rept. of Geological Exploration of 'Parts' of 
Iowa, Wisconsin and Illinois made in Autumn of Year 
1839, plate iii, Washington, 1884.) 
I Geological ' section of Iowa. S. Calvin. (Iowa ' Geol. Burv., 
XVII, 192-200, 1907.) ., ,' , '~ 
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Geological section of Iowa; sundry provincial and local phases of 
general. C. R. Keyes. (Science, N. S., XXXVI, 569, 
1912.) 
Geological section of Iowa, sundry provincial and local phases 
of the general. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, .1912.) 
Geological section of Y. M. C. A. artesian well at Cedar Rapids. 
W. H. Norton. (Proc. Iowa Acad. Sci., II, 194-196, 
1895.) 
Geological structure and relations of coal-bearing strata of c~n­
tral Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I. pt. 
ii, 27-28, 1892.) 
Geological structure of valley of Mis&issippi, observations. T. 
Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, First 
·series, II, 14-52, 1821.) 
Geological survey, Iowa, what it has been doing. C. R. Keyes. 
. (Mon. Rev. Iowa Weather .serv., V, No.1, 4-7, 1894.) 
GeolOgical survey, Iowa; work. S. Calvin. (Proc. Iowa Acad . 
. Sci:, XVI, 11-18, 1909.) 
Geological survey, work and scope. C. R. Keyes. (Iowa Geol. 
SurV., III, 47-98, 1894.) 
Geological survey, report of James Hall. J. Hall. (Iowa Legis-
lative Doc., 1859-60, 15 pp., 1860.) 
Geological surveys of Iowa. C. R. Keyes. (Annals of Iowa, His-
torical Quarterly, (3), III, 111-121, 1897.) 
Geologica'! work in Madison county. J. L. Tilton. (Proc. Iowa 
Acad. Sci., IV, 47-54, 1897.) 
Geologist, Anthropologist, Hydrologist. W J McGee. Charles 
Keyes. (Aimals of Iowa; an Historical Quarterly, XI, 
1913.) 
Geology and geological resources of Iowa. S. Calvin. (Proc. 
International Mining Congress, Fouth Sess., 52-56, 
1901.) . . . 
Geology and geological resources of Iowa-formations and their 
economic values S. Calvin. (Mines and Minerals, 
XXII, 560-561, 1902.) . 
Geology and mining, annotated bibliography of Iowa. . C. R. 
Keyes. ·(Iowa Geol. Surv., XXII, 1913.) 
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Geology and revelation. S. Calvin. (Pamphlet, 27 pp., 1909.), . 
Geology and topography of Iowa with a sanitary point of view. 
J. P. ·Farnsworth. (Iowa State Board of! Health, Sec-
ond Biennial Report, 383-396, 1883.) 
Geology and soils. J. E. Todd. (Proc. Iowa Hort. Soc., XVI, 
208-213, 1881.) , 
Geology in Iowa for last twenty-five years, history of. M. F~ 
Arey. (Proc. Iowa Acad. Sci., XIX, 65-72, 1912.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. Surv., 
IV, 35-114, ~895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. Surv., 
V, 361-437, '1896.) 
Geology of Benton county. T. E. Savage. (Iowa Ge91. Surv.,' 
XV, 125-,225, 1905.) 
Geology of Black Hawk county. M. F. Arey. · (Iowa Geol. Surv., 
XVI, 407-452, 1906.) 
Geology of Boone -county. S. W. Beyer. (Iowa Geol. ·Surv., V, 
167 -232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol.. Surv., 
XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., XX, 
.1-59, 1910.) \ 
Geology of Carroll county. H. F. Bain. {Iowa Geol. Surv., 
. IX, -49-106, 1899.) 
Geology of Cedar ·couilty. W. H. Norton. (Iowa GEil0l. Surv., 
XI, .279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa .Geol. Surv., 
VII, 117-195, 1897.) 
Geology of certain counties . . A. H. Worthen. (Geology of Iowat ' 
I, 183-258, 1858.) 
Geology of Cherokee and Buena Vista counties. T. H. Macbride. . 
(Iowa Geol. Surv., XII, 303-353, 1902.) 
Geology of Chickasaw county. S. Caly-in.. (Iowa Geol. Surv., 
Xli, 255-292, 1903:) 
Geology of Clay and 0 'Brien counties. T. H. Macbride. (IoWa;' 
·Geol. Surv., XI, 461-508,1910.) 
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GeOlogy of Clayton county. A. G. Leonard. (Iowa Geol. Surv., 
XVI, 213-306, 1906.) , 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa Geol. 
Surv., XIV, 377-552, 1904.) , 
Geology of Clinton county: J. A. U dden. (Iowa Geol. Surv., 
XV, 369-431, 1905.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Sury., XX, 
487 -524, 1910.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. Surv., 
VIII, 51-118, 1898.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., VIll, 
119-199, 1898.) 
Geology of Des Moines county.' C. R. Keyes. (Iowa GeoLSurv., 
III, 409-492, 1894.) 
Geology of Des Moines valley. A. H. Worthen. (Geolo'gy of 
Iowa, I, 147-182, 1858.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. (Iowa 
Geol. Surv., X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas couQ,ties. T. H. 
Macbride. (Iowa Geol. Surv:, XV, 227-276, 1905.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. Surv., 
XV, 433-54.6, 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. Surv.) 
, XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (Iowa GeoL Surv., VII, 
413-487, 1897.) 
Geology of Harrison and Monona counties. B. Shimek. (Iowa 
Geol. Surv., XX, 271-483, 1910.) 
Geology of Hamilton and Wright counties. T. R. :Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) , 
Geology of Hardin county. S. W. Beyer. (Iowa Ge.ol. Surv., X, 
243-305, 1900.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., XII, 
237-302, 1902.) 
29 
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Geology of Howard county. S. Calvin .. (Iowa Geol. Surv., XIII. 
21-79,1903.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154; 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Geology of Iowa, sketch. C. R. Keyes. (Hand-book of Iowa, 
World's Columbian Exposition at Chicago, 18-28, 1893.) 
Geology of Jackson county. T. E. Savage . . (Iowa Geol. Surv.; 
XVI, 563-649, 1906.) 
Geology of Jasper county. 1. A. Williams. (Iowa Geol. Surv., 
XV, 277-367, 1905.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. Surv., 
XII, 355-437, 1902.) 
Geology of Johnson county. ·S. Calvin. (Iowa Geol. Surv., VII, 
33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V,33-
112,1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., IV, 
255-311, 1895.) 
Geology of Keokuk, Iowa. C. H. Gordon. (Rept. Dept. Nat. 
Hist., Northwestern Univ., 11-19, 1891.) 
Geology of Kossuth, Hancock and Winnebago counties. T. H. 
Macbride. (Iowa Geol. Surv., XIII; 81-122, 1903 . .) 
Geology of lead region. J. D. Whitney. (Geol. Surv., Illinois, I, 
153-207,1866.) . 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., III, 
. 305-407, 1894.) • 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., IV, 
121-194, 1895.) 
Geology of Louisa county. J. A. U dden. (Iowa Geol. Surv~ , XI, 
53-126, 1901.) 
Geology of Lyon and Sioux counties.' F. A. Wilder. (Iowa Geol. 
Surv., X, 85-184, 1900.) 
Geology of Madison county. J. L. Tilton and H. F. Bain. (Iowa 
Geol. Surv., VII, 489-539, 1897.) . 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. Surv., IV, 
313-380, 1895.) 
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Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., XI, 
127 -197, 1901.) 
Geology of Marshall' ,county. S. W. Beyer. (Iowa Geol. Surv., 
VII, 197-262, 1897.) 
Geology of Middle region of western Iowa. O. H. St. John. (Sec-
ond Ann. Rept. State Geologist, 191-201, 1868.) 
Geology of Middle region of western Iowa. O. H. St. John . 
. (Geology of Iowa, II, 1-200, 1870.) 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
. Geol. Surv., XIII, 123-183, 1903.) , 
Geology of Minnesota: N. H. Winchell. (Geol. and Nat. Rist. 
Surv. Minnesota, Final Rept., I, 697 pp., 1884.) In-
cidental references are made to Iowa. 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., XIII, 
293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. (Iowa 
Geol. Surv., XIII, 353-433, 1903.) . 
Geology of Montgomery county. E. H. Lonsdale., (Iowa Geol. 
Surv., IV, 381-449, 189-5.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. Surv., ' 
IX, 247-388, 1899.) , . 
Geology of Osceola and Dickinson counties. T. H. Macbride. 
(Iowa Geol. 'Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. (Iowa Geoi. Surv., XI, 397-
460, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 315-366, 1898.) 
Geology of Polk county. , H. F: Bain. (Iowa Geol. Surv., VII, 
263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa Geo1. 
Surv., XI, 199-277, 1901.) 
Geology of Poweshiek county. S: W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
Geology of quarry products. S. W. Beyer and I. A. Williams. 
(Iowa Geol. Surv;, XVII, 189-588, 1907.) 
Geology of Sac and Ida counties. T. H. MacbrIde. ' (Iowa Geol. 
Surv., XVI, 509-548, 1906.) , 
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GeologYf,of Scott county. W. H. Norton. (Iowa Geol. Surv., IX, 
389-519, 18'99.) 
Geology of Scott county, Iowa, and Rock Island county, Illinois, 
and the adjacent territory. A. S. Tiffany. (Pamphlet, 
1-34, Glass and Hoover, Printers, Davenport, 1885.) 
Geology of Story county. S. W. Beyer. (Iowa GeoL Surv., IX, 
, I , 155-245, 1899.) 
Geology of T;:tma county. T. E. Savage. (Iowa Geol.. Surv., 
XIII, 185-253, 1903.) ' . 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. Surv., 
, IV; 197-254, 1895.) . 
Geology of Wapello county. A. G. Leonard. (Iowa ,Geol. Surv., 
XII, 439-499, 1902;) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. Surv., V; 
301-359,1896.) 
Geology of Washington county. iI. F. Bain. (Iowa Geol. Burv., 
V, 115-173, 1896.) 
Geology of , Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. Surv., 
, XII, 63-235, 1902.) 
GeQlogy of western states. D. D. Owen. (Am' .. Jour. Sci., XLV, 
151-153, 1843.) , 
Geology of Winneshiek county. S. Calvi:c. (Iowa Geol. Surv., 
XVI, 37-146, 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol.Surv., 
.. ; ' V, 241-299, 1896.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. Surv., 
X, 315-377, 1900.) 
Geology, some variant conclusions in Iowa. J. E. Todd. (Proc. 
Iowa Acad. Sci., XIII, 183-186, 1906.) 
Geology, use of term Augusta. C. R. Keyes. (American Geol-
ogist, XXI; 229-235, 1898.) 
Gigantic orthoceratite from American carboniferous. C. R. 
.Keyes. (Science, N. S.,III, 94-95, 1895.) 
Gisements de minerais de zinc des Etas-Unis d' ,A.merique. L. 
Demaret. (Revue universelle des Mines, (4), t.vI, 221-
256, 1904.) . 
I 
I 
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Glacial lake Agassiz. ·W. Upham. (U. S. G. S;, Mon. XXV, 87-
110, 1895.) 
Glacial lobe, Illinois. F. Leverett. (Mon. U. S. G. S.-,' XXXVIII, 
817 pp., 1899.) 
Glacial markings in southeastern Iowa. F. M. Fultz. .CProc. 
Iowa Acad. Sci., II, 213-217, 1895.) 
Glacial period and Iowa's role in its establishment, complexity. 
C. Keyes. (Annals of Iowa, an Historical QU!lr~erly, 
XI, .1913.) 
Glacial Phenomena (General). (See Quaternary.) 
Glacial Scorings. . 
Drift section and glacial strire in vicinity of Lamoni, Iowa. 
T. J~ Fitzpatrick. (Proc. Iowa Acad. Sci., V, 105-106, 
.1898.) . 
Geology of Decatur county. H. F. Bain. (Iowa Ge.ol. Surv:, 
VIII, '255-314, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa ~eol. 
. Surv., III, 409-492, 1894:) . " . 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
. Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) . '. 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262,1897.) 
Geology of Mills and Fremont counties. J. A. U dden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Glacial scorings, recent discoveries of, in southeas~ern Iowa. 
F. M. Fultz. (Proc. Iowa Acad. Sci., III, 60-62, 1896.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. ~urv., 
III, 147-165, 1894.) -
Glacial strire in vicinity of Lamoni, Iowa. T. J. Fitzpatrick. 
(Proc. Iowa Acad. Sci., V, 105-106, 1898.) 
Glaciated rock-surfaces near Linn and near Quarry, Iowa, 
with table of bearings of glacial strire in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., XVIII, 79-83, 1911.) 
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Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. Surv., III, 
147-165,1894.) 
Glacieres, or freezing caverns. E. S. Balch. (One volume, 88-
89,1900.) 
Glaciated rock-su~faces near Linn and near Quarry, Iowa, with 
table of bearings of glacial strire in Iowa. W. H. Nor-
ton. (Proc. Iowa Acad. Sci., XVIIT, 79-83, 1911;) 
Glaciation. 
Aftonian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, XX, 341-356, 1909.) 
Buchanan gravels, an interglacial deposit in Buchanan 
county, Iowa. S. Calvin. (Proc. Iowa Acad. Sci., lIT, 
58-60, 1896.) 
Complexity of glacial period and Iowa's role in its estab-
lishment. C. Keyes. (Annals of Iowa; an Historical 
Quarterly, XI, 1913.) · 
Degradation of loess. J. E. Todd. (Proc. Iowa Acad. Sci., 
V, 46-51, 1898. r 
Drift section and glacial strire in vicinity of Lamoni, Iowa. 
T. J. Fitzpatrick. (Proc. Iowa Acad. Sci., V, 105-106, 
1898.) 
Drift-section at Oelwein, Iowa. G. E. Finch. (Proc. Iowa 
Acad. Sci., IV, 54-58, 1897.) 
Evidence of sub-Aftonian till-sheet in northeastern Iowa. 
S. W. Beyer. (Proc. Iowa Acad. Sci., IV, 58-62, 1897.) 
Exposures of Iowan and Kansan drift, east of usually ac-
cepted west boundary of driftless area. E. Orr. (Proc. 
Iowa Acad. Sci., XIV, 231-236, 1907.) 
Extension of Illinois lobe of great ice-sheet into Iowa. F. M. 
Fultz. (Proc. Iowa Acad. Sci., IT, 209-212, 1895.) 
Fifth annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., VIT, 11-37, 1897.) 
Frozen streams of Iowan drift-border . . A. G. Wilson. 
(American Geologist, XVII, 364-371, 1896.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) . 
Geology of Dubuque county. S. Calvin and H. F. Bain. (Iowa 
Geol. Surv., X, 379-651, 1900.) 
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Geology of Hardin county. S: W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geology of Howard county. S. Oalvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) . 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) . 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
. IX, 155-245, 1899.) 
Geology of Worth county . . I. A. Williams. (Iowa Geol. 
_ Surv., X, 315-377, 1900.) 
Glacial lake Agassiz. W. Upham. (U. S. G. S., Mon. XXV, 
87-110, 1895.) 
Glacial markings in southeastern Iowa. F. M. Fultz. (Proc. 
Iowa Acad. Sci., II, 213-217, 1895.) 
Glacial scorings in Iewa. O. R. Keyes. ' (Iowa Geol. Surv., 
III, 147-165, 1894.) 
Interglacial deposits of northeastern Iowa. S. Calvin. (Proc. ./ 
Iowa Acad. Sci., V, 64-70, 1898.) 
_ . Iowan drift. S. Calvin. (Bull. Geol. Soc. America, X, 107-
120,1899.) 
Iowan drift. S. Calvin. (Bull. Geol. Soc. America, XXII, 
729-730, 1911.) 
Iowan drift. S. Calvin. ( Journal of Geology, XIX, 577-602, 
1911.) . 
Loesses of Mississippi valley. B. Shimek. (Science, N. S., 
. XXVII, 731, 1908.) , 
Lower rapids of Mississippi river. F. Leverett. (Proc. 
Iowa Acad. Sci., VI, 74-98, 1899.) 
Lower rapids of Mississippi river. F. Leverett. (Journal 
of Geology, VII, 1-22, 1899.) 
Notable ride, from driftless area to Iowan drift. S. Calvin. 
(Proc. Iowa Acad. Sci., VII, 72-77, 1900.) 
Observations in vicinity of Wall lake. F. A. Wilder. (Proc. 
Iowa Acad: Sci., VII, 77-82, 1900.) 
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Old channels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
3.8-51, 1901.) 
Old lake-beds of prairie region. S. J. Wallace'. (Proc . .A.n}. 
Assoc. Adv. Sci., XVII, 342-344, 1869.) 
Pleistocene in vicinity of Sioux Falls, South Dakota. , B. 
Shimek. (BulL GeoL Soc. America, XXII, 730, 1911; 
XXIII, 125-154, 1912.) 
Pre-Kansan peat-bed. T. H. Macbride. (Proc. Iowa Acad. 
Sci., IV, 63-66, 1897.) , 
Present phase of pleistocene problems' in Iowa. S. Calvin. 
(Bull. GeoL Soc. America"XX, 133-152, 1909.) 
Recent discoveries of glacial scorings in southeastern Iowa. 
F. M. Fultz. (Proc. Iowa Acad. Sci., III, 60-62, 1896.) . 
Relations of Missouri river loess mantle and Kansan drift 
sheet. C. R. Keyes. (American Jour. Sci., (4), 
XXXIII, ,32-34, 1912.) 
Report on bridging Mississippi. G. K. Warren. (Rept. U. 
, S. Army Eng., 1878-9, IV, pt. ii, 916-917, 1 878.) 
Striation of rocks by river~ice. J. E. Todd. (American 
Geologist, IX, 396-400, 1892.) 
Study of portion of Iowan drift-border in Fayette county. 
G. E. Finch. (Proc. Iowa Acad. Sci., XIII, 215-218, 
1906.) 
Summary of discus,sion [on ,Oelwein drift-sectionJ. S. Cal-
vin. (Proc. Iowa Acad. Sci., IV, 66-68, 1897.) 
Synopsis of drift deposits of Iowa. S. Calvin. (American ' 
Geologist, XIX, 270-272, 1897.) 
~ . Toledo lobe of Iowan drift. T. E. Savage. (Proc. Iowa 
, Acad. Sci., X, 123-129, 1903.) 
Weathered zone (Sangamon) between Iowan loess and Il-
linQian till-sheet. Frank Leverett. (Journal of Geology, 
VI~ 171-181, 1898.) 
,Weathered zone (Yarmouth) ' between Illinoian and Kansan 
till-sheets. Frank Leverett. (Journal of Geology, VI, 
238-243,- 1898.) 
Glaci61ogy, Io~a's contribution. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, IV, 394-396, 1900.) 
IOWA GEOLOGY AND MINING ,449 
Glass Sands. 
. Geology of Allamakee county. S. Calvin. (Iowa Geol. Surv., 
IV, 35-114, 1895.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-306, 1906.) . 
. Notes on various glass-sands, mainly undeveloped. E. F. 
Burchard. (Bull. U. S . . Geol. Surv., No. 315, 377-381, 
1907.) 
Glenwood Shales. 
Geology · of Winneshiek county. S. Calvin. (Iowa .Geol. 
Surv., XVI, 37-146, 1906.) 
Glenwoo'd well. ' S. Dean. (Proc. Iowa Civil Eng. and Sur"V: Soc. 
for 1895, 33-39, 1895.) 
,Sundry provincial and local phases of the general geological 
se'ction of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
. . XIX, 147-151, 1912.) 
Gold; 
Annotated catalogue of minerals. C.' R. Keyes. (Iowa Geol. 
, ' Sur';'., I" 181 ~ 198, 1893.) 
Concerning ' occurrence of gold and some other mineral prod . 
. " . ucts i~ Iowa. S. Calvin. (American Geologi~t, XXVIT, 
" 36~-372, ~901.) , 
. ,' G-eology of Des Moines county. C. R. Keyes. Iowa Geol. 
" , , Burv., ITI, 40'9-492, 1894.) 
.. Ge,ology of Lee county. C. R. Keyes. (Iowa Geol., Surv., lIT, 
305-407, 1894.) . ' 
, 
~owa ' ~rift. C. A. White. (Geology of Iowa, I,, 97, 1879.) 
Goid, concer.hing' occurrence of, and some other m.i.lletai prod· 
ucts in 'Iowa. S. Qalvin. (American Geologi~t? XXVII, 
. , 363-372, 1901.) 
, , . 
Gordon, Charles H. Buried River Channels in Southeastern 
I~wa. (Iowa Geo1. Surv., VoL III, PI>. 23,7-25,5) . J?e,s 
, Moines, 1895.) A former huge channel of the 'Missis-
sippi river is shown to extend west of the. pr~sent city 
of Keokuk. This preglacial channel was , six times as 
wide as the present gorge of the Missi~sippi at KeqkWr 
, t , . .. • .., 
~d at least 150 feet deeper. . . :.,. , ' ", 
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Gord,()n, CJJ,arles H. Geology of 'Keokuk, Iowa. (Report Dept~ 
, Nat. Hist., Northwestern Univ., 1891, pp. 11-19, 1891.) 
A short account is given of the surface deposits at Keo-
kuk, with sections and sketch-map of vicinity . 
. Gordon, Charles H. Geology of Van Buren county. (Iowa 
Geol. Surv., Vol. ,IV, pp. 197-254, Des Moines, 1895.) 
The following considerations are noted in detail: 
Introduction, physiography, topography, general plateau, 
table of altitudes; drainage, Des' Moines river, Indian 
creek, Bear creek, Cheguest . cree~, Lick creek, Coates 
creek, Reed creek, Fox river . 
. Stratigraphy, general relations of strata, table of geolog-
ical formations, description of typical sections, Ben-
tonsportsection, Kilbourne section, Edmonson well-
section, Davis well-section, Miller well-section, Farm-
ington section, 1!mphry well-section; geological form-
ations; Burlington limestone, Keokuk limestone, Geode 
shales, Warsaw, Saint Louis, arenaceo-magnesian beds, 
brecciated limestone, compact and granular limestone, 
Farmington section, Reed Creek section, Rock Creek 
section, Chequest section, Kilbourne section; Des 
Moines stage, Farmington section, Business Corners, . 
Ratcliff shaft, Overturff, Leifer, Fort Madison, School 
House, Hartman-Baker sections; Pleistocene, glacial 
deposits, blue clay, yellow clay, loess, alluvium; history 
of Des Moines river, ox-bow, terraces; geological struc-
. ture, deformations, unconformities. 
Economic products, coals; clays, character, industries; 
building-stones, limestones, sandstanes; soils, road-ma-
terials, minerals, water-supplies . 
. ' The history. of . the Des Moines river valley in post-glacial 
times is particularly enlarged upon. 
Gordon, Charles H. . Notes on Geology of Southeastern Iowa. 
(American Geologist, Vol. IV, pp. 237-239, Minneapo-
lis; 1889.) . The different borings with sections made in 
sQutheastern Iowa are described. 
Gordon, Charles H. Notes o'n Fossil ·Wood 'from 'Keokuk Lime-
stone, Keokuk, Iowa. (Proc. Iowa Acad. Sci., Vol. I, 
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-pt. i, pp. 97-98,- Des Moines, 1890.) An abstract of a 
paper read before the Academy is given. 
Gordon, Charles H. Observations on Keokuk Species of 
Agaricocrinus. (American Geologist, Vol. 'V, pp. ' 257-
261, Minneapolis 1890.) Comparisons are made of 
the species of the genus represented at Keokuk. 
Gordon, ,Charles H. Observations on Keokuk Species of Agari-
cocrinus. (Proc. Iowa Acad. Sci., Vol. I, pt. i, pp. 
100-101, Des Moines, 1890.) Abstract of a paper read 
before the Academy in which the occurrence of sev-
eral species of the genus at Keokuk is noted. 
Gordon, Charles H. On the 'Brecciated Character of St. Louis 
Limestone. (American Naturalist, Vol. XXIV, pp. 305-
313, Philadelphia, 1890.) Description of the St. Louis 
rocks in southeastern Iowa is given: 
Gordon, Charles H. Keokuk Beds and their Contained Fossils 
in Vicinity of Keokuk, Iowa. (Proc. Iowa Acad. Sci., 
Vol. I, pt. i, pp. 98-100, Des Moines, 1890.) Abstract 
of a paper read before the Academy in which a de-
tailed section of the rocks at Keokuk is described. 
Gordon, Charles H. Quaternary Geology of Keokuk, Iowa, with 
Notes on Underlying Rock .structure. (American Ge-
ologist, Vol. IX, pp. 183-190, Minneapolis, 1892.) A 
short sketch, with sections, of the surface geology in 
the vicinity of Keokuk is given. 
Gordon, Charles H. Stratigraphy of St. Louis and . Warsaw 
Formations in Southeastern Iowa. (Journal of Geolo-
gy, Vol. III, pp. 289-311, Chicago, 1895.) Unconformi-
ty planes are thought to mark the St. Louis lime-
stone above and below. The remarkable brecciati.on 
and dolomitization of certain layers are noted. 
Gower Stage. 
Cedar valley quarry. S. Calvin. (Eng. and Mining Jour., 
LXI, 544, 1896.) 
Certain devonian and carboniferous outliers in eastern 
Iowa. W. H. Norton. (Iowa Geol. Surv., ill, 115-
133, 1895.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, l, 
362-366, 1858.) 
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J., '. 'Fossils 'mentioned f~om Iowa localities. "R. P. ·Whitfield. 
(Geot ) Surf} W18'6on's'fu; "1V',:':163-349, 1882.) 
"1:). :General description. C. A. White. (Geology of Iowa, I ; 
- 1< ... , • 182~184,1870.) 
'~!j 'General description of characters. James Hall. (Geology 
" of Iowa, I, 71-73, 1858.) 
-, 
Geology of Cedar county. W. H. Norton. (Ipwtt GeoL 
\' . Surv., XI, 279-396, 1901.) 
Geology of Clinton county. J. A. U dden. (Iowa Geol.. 
Surv., XV, 369-431, 1905.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
c. , . VII,'33-116, 1897.) 
-. ' Geology of Jones county. S. CalVIn. (Iowa Geol. Surv., 
V; 33-112, 1896.) 
Geology of Linn county. W.:O:. Norton. (Iowa Geol. 
: .. Surv., IV, 121-194, 1895.) . .,. 
, ~eology of quarry products. S. W, Beyer and I. A. Wil-
" Iiams. (Iowa Geol. Surv., XVII,. 189-588, 1.907.) 
'--Geology 'of Scott county. W. H. Norton. (IoW'a Geol. Surv., 
IX, 389-519, 1899. 
'Lead and zinc deposits of Iowa. A. G. Leonard. '(Iowa 
- " Geol. Surv., VI, 9-66, 1897.) 
• 
, . Le Claire limestone. · S. Calvin. (Proc. Iowa Acad. Sci., 
III, 52-58, 1896.) 
Le Claire limeston~. S. Calvin. (Bull. Lab. Nat. Hist., 
. , State Dniv. Iowa, III, 183-189, 1896.) 
New species of paleozoic fossils. S . . Calvin. (Bull. Lab . 
. Nat. Hist., State Univ. Iowa, I, 177-178, 1890.) 
Northeastern Iowa. W J McGee. (Eleventh Ann. Rept. 
U. S. Geol. Surv., 323-326, 1892.) 
N otE:is explanatory of section from Cleveland, Ohio, to Mis-
.... ' sissippi river. J. Ha:ll. (Trans. Assoc. American Ge~ 
ologists and Naturalists, 267-293, 1843.) 
::,.';I Oc~u,rrence of Megalomus canadensis Hall, in Le Clairp. 
. :- r ( • ';beds at J!ort Byron, illinois. W. H. Norton. (Proc. 
" . , . , Iowa Acad. Sci., II, 42;-43, 1895.) , .,. 
,; . flf::b"ysi~a~ t~sts of Ipwa limes. ' 8., W'o Beyer. ' (Iowa:: Geol. 
.' Surv.; XVIi, 91-150, 1907.) 
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Pockets ' of 'fire-clay in Niagara limestone. J. P. Farns-
' worth; (American Geologist, II, 331-334, 1888.) 
Some lime-burning dolomites and dolomitic building-stones 
from the Niagara of Iowa. G. L. Houser. (Iowa 
Geol. Surv., I, 197-207, 1893.) 
Some recent analyses of Iowa building stones; also of po-
table waters. N. Knight. (Proc. Iowa Acad. Sci., VIII, 
104-109, 1901.) 
Structure and probable affinities of Cerionites dactylioides 
Owen. S. Calvin. (Proc. Iowa Acad. Sci., pt. iit, 13-
15, 1893.) . 
Structure and probable affinities of Cerionites dactylioides 
Owen. S. Calvin. (American Geologist, XII, 53-57, 
1893.) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) . 
Variation in position of nodes in axial segments of pygid-
ium of a species of Encrinurus. W. H. Norton. (Proc. 
Iowa Acad. Sci., III, 79-81, 1896.) 
Goweran Series. 
Sundry provincial and local phases of genera.] geologic sec-
, tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Grant, U,lysses S., and Ernest F. Burchard. Description of 
Lancaster and Mineral Point quadrangle, Wisconsin-
Iowa-Illinois. (U. S. Geol. Surv., Folio No. 145, 14 
pp., 4 maps, Washington, 1907.) A small portion of 
Dubuque county is described. 
Grassy Shales. 
Devonian interval in Missouri. C. R., Keyes. (Bull. Geol. 
Soc. America, XIII, 26-292, 1902.) 
Geology of Louisa county.J.A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Muscatine county. J~ A .. Udden., (Iowa, GeoL 
Surv., IX, 347-388, 1899.) 
. Kinderhook stratigraphy. · C. R. Keyes" (Journal of Ge-
ology, VIII, 315-321, 1900.) 
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Marked unconf?rmity 'between Carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. Sci., (4), XXXVI, 160-164,,1913.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Science, N. S., XXXVI, 569, 1912.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
Sundry provincial and local phases of general geologic 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Sweetland creek beds. J. A. Udden, (Journal of Geology, 
VII, 65-78, 1899.) . 
Gravels. 
Aftonianand pre-Kansan deposits in southwestern Iowa . 
. H. F. Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) 
Buchanan gravels; an interglacial dep~sit in Buchanan 
county. S. Calvin. (American Geologist, XVII, 76-78, 
1896.) 
Buchanan gravels, an interglacial deposit in Buchanan 
county, Iowa. S. Calvin. (Proc. Iowa Acad. -Sci., III, 
58-60, 1896.) 
Drift. C. A. White. (Geology of Iowa, I, 84, 1870.) 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Aftonian. B . .shimek. (Bull. Geol. Soc. 
America, XXI, 119-l40, 1910.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv." 
XX, 1-59, 1910.) . 
Geology of Cherokee and Buena Vista counties. T. H. Mac- . 
bride. (Iowa Geol. Surv., XII, 303-353, 1902.) . 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI, 461-508, 1901.) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. Surv., 
XV, 369-431, 1905.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Franklin county. I. ' A~ Williams; (Iowa 
GeoL Surv., XVI, 453-507, 1906.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
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. Geology ' of Harrison and Monona counties. B.' Shimek. 
(Iowa Geol. Sury., XX,271-483, 1910.) 
Geology 'of Kossuth, Hancock and Winnebago counties. T. 
H. Macbride. (Iowa Geol. Surv., XllI, 81-122, 1903.) 
Geology of Louisa county. (J. A. Udden. (Iowa Geol. 
. Sury., XI, 53-'126, 1901.) 
Geology . of Lyon and Sioux counties. F. A. Wilder. 
(Iowa Geol. Surv.; X, 85-184, 1900.) 
Geology of . Mills and Fremont counties. J. A: U dden. 
(Iowa Geol. Surv., Xill, 123-183, 1903.) 
Geology of Muscatine county. J. A. Udden. (Iowa' Geol. 
Surv., IX, 247-388, 1899.) 
Geology of Osceola and Dickinson counties. T. H. Mac-
. bride. (Iowa Geol. Sury., 4, 185-239, 1900.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Sury., XVI, 509-548, 1906.) . 
. Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv.; XVII, 11-25, 1907.) 
Mineral production .in Iowa in 1907. S. W. Beyer. (Iowa 
Geol. Surv., XVIII, 11-28, ' 1908.) 
Mineral production in Iowa in 1908. S. · W. Beyer. (Iowa 
. Geol. Sury., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. ·W. Beyer. 
(Iowa Geol. Sury., XXI, 1-28, 1912.) 
Gravels in western Iowa, Aftonian. B. Shimek. (Bull. Geol. 
Soc. America, XX, 399-408; 1909.) 
Great Plains, origin. O. R. Keyes. (Science, N. S., XXXIV, 
352, 1911.) 
Greene County. • 
Analyses of coal. · Rush Emery. . (Geology of Iowa, II; 
391-392, 1870.) 
Analyses of Iowa coals~ J. H. Lees and A. W. Hixson. 
(Iowa Geol. Sury." XIX, 476-519, 1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa. O. R. Keyes; . ·.(Iowa Geol. Sury., 
II, 536 'pp., 1894.) 
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OQal;depQsits: Qf IQwa. H. Hinds. (IQwa Ge.ol. Surv., .XIX, 
21-396,:l909. ) 
. General' descriptiQn. O. H. St. JQhn. (GeQlQgy Qf lQwa, 
, . II, '130-138, 1870:) . 
GeolQgy Qf clays. S. W. Beyer and I. A. Williams·. (IQwa 
GeQl. Surv., XIV, 377 ~552, 1904.) 
. HistQry Qf cO. aI-mining in IQwa. · J. H.Lees. , (IQwa GeQl. 
Surv., . XIX, 521-586; :t,90QJ 
Relations Qf WiscQnsin and Kansan drift-sheets in central 
IQwa and related phenQmena. H. F. Bain. (IQwa 
GeQl. Surv., VI,42~-476, 1897.) , 
UndergrQund water reSQurces Qf IQwa. W. H. NQrtQn. 
(IQwa GeQl. Surv., 'XXI, 29-1214, 1912.) 
UndergrQund water reSQurces Qf IQwa. W. H. NQrtQn. (U . 
. : S; GeQl. Surv., Water Supply Paper No.. 293~ 994 pp., 
1912.) 
. Qrinnell 'deep-bQring" recQrd. A; J. JQnes. (PrQc. IQwa Acad. 
Sci., II, 31-35, 1895.) 
' Growth Qf IQwa's cQal industry. C. R. Keyes. (Mon. Rev. 
IQwa Weather Serv., V, No.. 12. 5-7. 1894.) 
Ground-waters, 'sQme features Qf IQwa. ·"W. S. HendrixsQJ?-. 
(PrQc. IQwa Acad. Sci., XIV, 187-199, 1907.) , 
'·~·rundy Cou~ty. . . 
,Coal d.epo.sits Qf IQwa. · C. R. Key~s. (Iowa GeQl. Surv., II, 
, , 536 pp., 1~94.) . 
" qq~1 . depQ~its , Qf Iowa. :a;. Hinds. (Iowa Geol. S~rv., ~I~, 
1 • ' 21-396, 190~.) ." . , 
., ... ,Ge.ology Qf Grundy .. county. M. F. Arey. (Iowa Geol. Sury., 
XX; 61-95, 1910.) 
Ge~ogy of quarry products. S. W. Beyer and I. A. Williams. 
(IQwa GeQl. Surv., XVII, 189-588, 1907.) . ~, 
.' 1 .: Underground water reSQurces of'IQwa. W. H. NQrtQn. 
.. (IQ-wa, Geol. Surv., XXI, 29-1214, 1912.) 
Underground 'wat~r resources .of Iowa. W .. H: Norton. (U. 
. , S. Geol. Surv., Water Supply P;:tper No. 293, 994 pp'/ 
•• t .• \. , •• \ ' 
..... I 1912.) ' .,' . . 
Gr~ndy cQunty, geQlogy. M. F. Arey. (Iowa GeQl. Surv.,. XX, 
, ', n : . :' 6i-95, 1910.) " . 1 , 
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Gurley, {W. 'F. E., and S. A. Miller. Description of New and Re-
markable Fossils from Paleozoic Rocks of Mississippi 
Valley. (Bull. Illinois State Mus. Nat. Rist., No.8, 
1-65, Springfield, 1896.) A crinoid from Burlington is 
included. 
Gurley, W. F. 'E., and S. A. Miller. Description of Some New 
'.. ,' Genera and Species of Echinodermata from Coal Meas- . 
ures and Sub-Carboniferous. Rocks of Indiana, Missouri 
: ! iii ,,', and Iowa. ' ( Sixteen th Ann. Rept., ;Dept. GeoL ' and 
(,,:N-at . .'Rist. Indiana; pp. 327-373, Indianapolis, 1889.) , 
' . . '. ',' Several forms of crinoids are described from Le Grand, 
Iowa. 
G,urley,! W. ·F. E., S. A. Miller and. Description of Some New 
Ge'nera and Species of Echinodermata from <;:loal Meas-
;"" ) i' ures and Subcarboniferous Rocks of Indiana, Missouri 
, ,,',,,,1 \ ,ahd l'owa. (Pamphlet, 59 pp., 10 plates, Cincinnati, 
1890.) 
GUrley,:W; F: 'E., and S. A. Miller. Description of Some 'New 
. : Sp'ecies of Invertebrates from Paleozoic Rocks of 111-
II " "inois .. and Adjacent States. (Bull. Illinois State Mus. 
Nat. Rist., · No~ 3, pp. 1-81, Springfield, 1894.) Several 
, l j ) ,: (, species of crinoids are noted from Iowa localities. 
Gurley;' W: 'F. E., and S. A. Miller. New Genera and Species 
of Echinodermata. (Bull. Illinois State Mus. Nat. 
, ' : 'i ,,',' -Rist., No.5, pp. 1-53, Springfield, 1894.) Several' form's 
of crinoids are described from De Grand, Iowa. 
Guthrie County. 
, ~ i I : .Ana,Lys~S" of coal. ' Rush Emery. (Geology of Iowa, II, 
(.!" : '387<388, -1870.) . 
,' ; 0ardiocarpus ' in Iowa. A . . J; Jones. · {Ptoc. Iowa: Acad. 
'1 ', ' .. , • Sci., I, pt. iV', 61, 1894.) 
Certain fossil plant-remains in Iowa herbarium. T. H. 
:: r I IMaepride. . (Proc. Davenport Acad. "Sci., -X; 153-162, 
1907:) -
, , 1 'o.oal-deposits of Iowa, ~ G. , R.Keyes . . (Iowa GeoL Surv., 
. . " 'II, ' 536t p-p.; ·1894~ ) '"' . 
, ,: ' qoal ,Qeppsitsof lowa .. R. Hind~. (Iowa Geol..Surv., ,XIX, 
, 21-396, 1909.) .. ~" ~".".. ' 
so I' ,  
· -
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Cretaceous rocks. C. A. White. (Proc. American Assric: 
Adv. Sci., XVII, 326-327, 1869.) 
Description " of gelogical features. O. H. St. John. (Geol-
ogy of Iowa, II, 95-130, 1870.) 
Fossils in Nishnabotna sandstone. C. A. White. (Geology 
of Iowa, I, 290, 1870.) " , 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487 , 1897.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Gigantic orthoceratite from American carboniferous. " C; 
R. Keyes. (Science, N. S., II, 94-95, 1895.) 
Relations of Wisconsin and Kansan drift-sheets in " cen-
tral Iowa and related phenomena. H. F. Bain. (Iowa 
Geol. Surv., VI, 429-476, 1897.) 
Two reinarkable cephalopods from upper paleozoic. C .. Rl 
Keyes. (Proc. Iowa Acad. Sci., ill. 76-78, 1896.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 "pp.; 
1912.) 
Guthrie county, geology. H. F. Bain. (Iowa Geol. Surv., VIT, 
413-487, 1897.) 
Gypsum. " 
Account of its occurrence at Ft. Dodge. C. A. Wbite. 
(Second Ann. Rept. State Geologist, 136-140, 1868.) 
Administrative report of the assistant state geologist. C. 
R. Keyes. (Iowa Geol Surv., I, First Ann. Rep., 7-9, 
1893.) , 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., ill, 29-38, 1894.) 
Age and origin of gypsum of central Iowa. F. A. Wilder. 
(Journal of Geology XI, 723-748, 1903.) 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
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Appanoose county. ,So W. Beyer. (Iowa Geo!. Surv., XXI, 
24-26, 1912.1 
Deposits described in detaiL C. R. Keyes. (Mon. Rev. 
Iowa Weather and Crop Service, IV, No.3, 2-4, 1893.) 
Geological age of certain gypsum deposits. C. R. Keyes. 
(American Geologist, XXX, 99-102, 1902.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III; 409-492, 1894.) 
Geology of Webster county. F. A. Wilder. (Iowa Geo!. 
Surv., XII, 63-235, 1902.) 
Gypsum deposits 'of Iowa. C. R. Keyes. (Iowa Geol. Surv., • 
III, 257-304, 1894.) , 
Gypsum deposits of Iowa. F. A. Wilder. (Bull. U. S. G. 
S., No. 223, 49-52, 1904.) 
Iowa gypsum. C. R. Keyes. (Mineral Industry, IV, 379-
386, 1896.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
GeoL Surv., VI, 9-66, 1897.) 
Mineral production of Iowa in 1899. S. W. Beyer. (Iowa 
GeoL Surv., X, pp. 41-58, 1900.) 
Mineral production of Iowa in 1900. S . . W. Beyer. (Iowa 
GeoL Surv., XI, 37-53, 1901.) 
Mineral production of Iowa in 1901. S. W. Beyer. (Iowa 
GeoL Surv., XII, 27-61, 1902.) 
Mineral production of Iowa in 1902. S. W. Beyer. (Iowa 
GeoL Surv., XIV, 7-26, 1904.) 
Mineral production of Iowa, in 1903. S. W. Beyer. (Iowa 
GeoL Surv., XIV, 645-655, 1904.) 
Mineral production in Iowa in 1904. S. W. Beyer. (Iowa 
Geo!. Surv., XV, 15-32, 1905.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa. 
Geo!. Surv., XVI, 17-36, 1906.) 
. Mineral production in Iowa in 1906. S. W. Beyer. (Iowa, 
Geol. Surv., XVII, 11-25, 1907.) 
Mineral production in Iowa in 1907. S: W. Beyer. (Iowa 
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Mineral production in Iowa in 1908. S. W. Beyer. , (Iowa , 
Geol. Surv., XIX, -1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. 8,. W .. Beyer. 
(Iowa Geo,l. Surv., XXI, 1-28, 1912.) 
Occurrence, in Iowa. C. A. White. (Geology of Iowa, II, 
293-303, 1870.) 
Recent finds described in detail. C. R. Keyes. (froc. 
- Iowa Acad. Sci., I, pt. iii, 19-22, 1893.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv.-, III, 47-98, 18~4.) 
Gypsum deposits, geological age. C. R. Keyes. (American 
Geologist, XXX, 99-102, 1902.) , 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
III, 257-304, 1894.) 
Gypsum deposits of Iowa. , F. A. Wilder. (Bull. U.- S. G. 
S., No. 223, 49-52, 1904.) 
Gypsum, Iowa. C. R. Keyes. (Mineral Industry, IV, 379-386, 
1896.) \ ---
Gypsum ,of central Iowa, age and origin. F. A! Wilder. (Jour-
_ nal of Geology, XI, 723-748, 1903.) 
Hackberry Shales (Lime Creek). 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Northeastern Iowa. , W J McGee. (Eleventh Ann. Rep., 
U. S. Geol. Surv., 314, 1892.) , 
Hall, C. W., and F. W. Sardeson. Magnesian Series of North-
western States. (Bull. Geol. Soc. America, Vol. VI, pp. 
167 -198, Rochester, 1895.) In describing the lithologic 
and faunal features of ~he sequ-ence numerous ref-
erences are made to Iowa localities. 
Hall, C. W., and F. W. Sardeson. Paleozoic Formations of 
Southeastern MInnesota. (Buli. Geol. Soc. America, 
Vol. III, pp. 331-368, Rochester, 1892.) Incidental ref-
erences to Iowa stratigraphy are include<t ," 
j 
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ilau collection now in American Museum of Natural History, 
with illustrations of 'original type specimens not here-
tofore figured, republication of descriptions of lower 
. carboniferous crinoidea. R. P. Whitfield,. (Mem. 
American Mus. Nat. Hist., I, i, 1-31, 1893.) 
Hall,James. Brachiopoda. (Nat. Hist. New York, Pal., Vol. 
, VIII, pt. i, pp. 1-367, 20 plates, Albany, 1892.) Numer-
ous references to the occurrence of fossils. in Iowa are 
made. 
'Hall, James. Contribution~to Geological History of American 
, Continent. (Proc. American Assoc. Adv. Sci., V 6l. 
XXXI, pt. i, pp. 29-71, Salem, 1883.) ' References to 
the geology of the state are made. ' 
Hall, James. Contributions to Palreontology of Iowa; being 
. Descriptions of Crinoidea and other Fossils. (Geology 
of Iowa, Vol. I, Supp., pp. 1-92, Albany, 185ft) De-
scriptions of new species of fossils from Iowa are given. 
Hall, James. Description of New Species of Crinoidea from 
Carboniferous Rocks of Mississippi Valley. (Boston 
Jour. Nat. Rist., Vol. VII, pp .. 251-328, Boston, 1861.) 
The majority of the species described are from Iowa. 
Hall; James. Description of New Species of Crinoids. (Pamph-
let, 1-19, Albany, 1861.) Iowa species are included. 
Hall, James . . Description of New Species of Fossils from Hamil-
ton Group of Western N ew York, with Notices of others 
from same Horizon in Iowa and Indiana. (New York 
State Cab. Nat. Hist., 13th Ann. Rep., App. F, pp. 76-
94, Albany, 1860.) 
Ha~, James·. Gasteropoda, etc. (Nat. Hist. New York, Pal., 
Vol. V, pt. ii., Albany, 1879.) A number of references 
are made to fossils from Iowa. 
Hall, James. General Geology ,of Iowa. (Geology of Iowa, Vol. 
I, pp. 34-146, Albany" 1858.) A short general account 
of rocks of the State, with special reference to their 
'. ' . '" geological relations, forms Ghapter ii. A general de-
. " scription of the geological formations of the State con-
stitutes chapter iii. 
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Hall, James. Geological History of North American Continent. 
(Pamphlet, pp. 1-24, Albany, 1869.) General allusions 
are made to geology of the Iowa region. 
Hall, JaJl)es. Iowa Geological Survey. (Geology of Iowa, Vol. 
I, Supp., pp. 1-4, 1859.) 
Hall, James. Lamell1branchiata. (Nat. Hist. New York, Pal., 
Vol. V, pt. i, second half, Albany, 1885.) A number of 
~eferences to specie~ gf fossils from Iowa are given. 
Hall, James. Note on Geological Range of Genus Receptaculites 
in American Palreozoic Strata. ,(New York State Cab. 
Nat. Hist., 16th Ann. Rep., App. D, pp. '67-69" Albany, 
1863.) , 
Hall, James. Notes Explanatory of Section from Cleveland, 
Ohio, to Mississippi River, in Southwest Direction, with 
Remarks upon Identity of Western Formations with 
those of New York. (Trans. Assoc. American Geolo-
gists and Naturalists; pp. 267-293, Boston, 1842.) In-
cidental references are made to the geology of Iowa. 
Hall, James. Notes upon Geology of Western States. (Am. 
. Jour. Sci., (1), Vol. XLII, pp. 51-62, New Haven, 1842.) 
General statement of the correlation of the rocks in the 
Mississippi valley is given. 
Hall, James. Observatiop.s on Genus Archimedes, or Fenestella, 
with Descriptions of Species, etc. (Proc. American 
Assoc., Adv. Sci., pp. 170-180, Cambridge, 1857.) Spe-
cies are noted from Keokuk. 
Hall, James; Observations upon Carboniferous Limestones of 
Mississippi Valley. (Am. Jour. Sci., (2), Vol. XXIII, 
pp. 187-203, New Haven, 1857.) This is essentially a 
report of progress of the Iowa Geological Survey. A 
classification of the Iowa Carboniferous rocks is also 
given; the paper is practically all ' given in his repo.rt 
on the Geology of Iowa. 
Hall, James. On the Carboniferous Limestones of Mississippi 
Valley. (Proc. American Assoc. Adv. Sci., Vol. X, pp. 
51-69, Cambridge, 1857.) Statemept is made that the 
Coal Measures were deposited ' unconformably upon 
strata beneath, whether they were Carboniferous lime-
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stone, D'evonian, Upper a.nd Lower Siiurian, the imcon-
formity differing only in degree; and that the Coal 
Measures were laid down over a much' greater area 
than they now ·occupy. 
Hall, James. On the Occurrence of an Internal Convoluted 
Plate within Body of Certain Species of ' Crinoidea. 
(Proc. Boston Soc. Nat. Rist., Vol. X, pp. 33-34; Boston, 
1866.) . . 
HaJJ, James. On the Parallelism of Paleozoic Deposits of North 
America with those of Europe, etc. [Translated.] 
(Am. Jour. Sci., (2), Vol. V, pp. 176-183, and 259-270, 
New Haven, 1848; vol. VII, pp. 45-51 and 218-231, New 
. Haven, 1849.) 
HaJl, James. Organic Remains of Niagara Group and Associated 
Limestones. (Geol. Sur. Wisconsin, 1859-1863, pt. iii, 
pp. 1-194, 18 plates, Albany 1871.) A number of spe-
cies from Iowa are described. 
Hall, Ja.mes. Paleontology of New York. (Nat. Rist. New York, 
Paleontology, Vol. IV, 422 pp., Albany, 1867.) A num-
ber of references to fossils occurring in Iowa are made. 
Hall, James. Preliminary Notice of Newberria, a New Genus 
of Brachiopods; with Remarks on its Relations to 
Rensselreria and Amphegenia.. (Tenth Ann. Rel?' 
State Geologist of New York, pp. 91-102, Albany, 1891.) 
Species from Iowa are noted. 
Hall, James. Report of Geological Survey of the State of Iowa. 
(Vol. I, pp. i-~v and 1-724, Albany, 1858.) 
PART FmsT (GEOLOGY). 
Chapter I is a description of . the physical geography of 
the State. (See J. D. Whitney, 1858.) 
Chapter n treats of the general .geology of the State, and 
the ,relations of the formations to those of the East. 
Chapter ill describes in detail the different geological form-
.ations of tb'~ State from obf;lervations made. during 
the years 1855-1857. 
Chapter IV deals with the geology of Des Moines . valley. 




Chapter V is' a detailed account of the geology of certain 
counties in southeastern Iowa. (See A. H. Worthen, 
1858.) 
Chapter VI is an account of the geology of various counties. 
in the central and northern part of eastern Iowa. (See' 
J. D. Whitney, 1858.) 
Chapter VII is a. chemical and economical report. (See J. 
D. Whitney, 1858.) 
PART SECOND (PALEONTOLOGY.) 
Chapter VIII is made Up' of descriptions accompanied by 
illustrations of the numerous fossils of tlie different 
horizons as found in Iowa. 
Hall, Jam~s: Report of Geology of State of Iowa. (Vol. I, .pp .. 
474-724; Pt. Second, Paleontology, 29 plates, Albany, 
1858.) ' This forms Chapter VIII of Vol. I, and is made 
up entirely of descriptions of fossils. A large number 
of genera and species are described as new. 
Hall, James. Report of James Hall in Relation to Geological 
Survey. (Iowa Legislative Doc., 1859-60, 15 pp., Des 
Moines, 1860.) This is a brief statement, of r easons 
"for: continuing the geological work of the state. . 
Hall, James, and R. P. Whitfield. Description of New Species 
. of fos'sils from Devonian Rocks of Iowa, (New York 
State Cab. Nat. Hist., 23d Alln. Rep., pp. 22a~239, Al-
bany, 1873.) A brief sketch of the Devoni~n fornations 
of Iowa and descriptions' of new fossils are given. " . '0 .~. 
, . . '" . \ 
Hall, James, Whitney, .T. D., and Wortheh, A.H. Geological 
Map ,of Eastern Half. ·of.·State of·lowa; by Legislative 
Authority. (Geology of IQwa, Vol. I, Alb9-ny, 185.8.) 
H~~ilton _ County. . . . ' .. ' I 
.. Artesian wellsof Iowa .. W. H. Norton. (Iowa ,Geol Sprv., 
VI, 113-428, 1897.) . 
. )3ri~f , n~te!, . OI!- geology. C. A. White. (First Ann., Rep. 
State Geologist, 25-26, 1868.) 
Coal deposits of Iowa. 'C. R. Keyes. ,(Iowa ·'Ge,QI. Surv., 
" II, .539 pp., ~894.) . , . .' . " 
Coal deposits of Iowa. fl:!. ~in~ls. (iowa GepI.SurV., XIX, 
21-396, 1909.) " ' 
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General description. C. A. White. (Geology of Iowa, II, 
256-257; 1870.) 
Geology of clays. S. W. Beyer and I. A. ·Williams. (Iowa 
. Geol. Surv., XIV, 377-552, 1904.) . 
Geology of Hamilton and Wright counties. T. H. Mac-
bride. (Iowa Geol. Surv., XX, 97-138, 1910.) , 
Geology of quarry products. S. W. Beyer and 1. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
New species of . paleozoic fossils. . S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 178-179, 1890.)' 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699~730, 1909.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Tests of clay products. A. Marston. (Iowa Geol. Surv., 
XIV, 555-620, 1904.) 
Underground water resources ' of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Hamilton county, geology. T. H. Macbride. (Iowa Geol. Surv., 
XX, 97-138, 1910.) 
Hamilton Formation. (See Senecan Series.) In nearly all of the 
early uses of the term the true Hamiltonian series as 
here indicated is not meant, but the Sene can series of 
which the C~dar Valley limestones are the chief repre-
sentatives. 
Hamiltonian Series. 
Cement and cement materials of Iowa. E. C. Eckel and H. F . 
Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Dark shales at Independence, Iowa. S.Oalvin. (Bull. U. S. 
Geol. and Geog. Surv., Terr., IV, 735-738, 1878.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Geology bfBenton county. T. E. Savage. (Iowa Geol. Surv., 
XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
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Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of · Buchanan county. S. Calvin. (Iowa Geol. 
Surv., VIII, 201-253, 1898.) 
Geology of Cedar· county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) 
Geology .of Fayette c.ounty. T. E. Savage. (I.owa Ge.ol. 
Surv., XV, 433-546, 1905.) 
Ge.ol.ogy .of J ohns.on c.ounty. S. Calvin. (Iowa Ge.ol. Surv., 
VII, 33-116, 1897.) . 
Ge.ol.ogy.of Linn c.ounty. W. H. N.orton. (I.owa Ge.ol. SUl'V., 
IV, 121-194, 1895.) 
Ge.ol.ogy .of Muscatine c.ounty. J. , A. U dden. (I.owa Ge.ol. 
Surv., IX, 247-388, 1899.) 
Ge.ol.ogy.of Sc.ott c.ounty. W. H. N.ort.on. (I.owa Ge.oL Surv., 
IX, 389-519, 1899.) 
Ge.ol.ogy .of Winneshiek c.ounty. S. Calvin. (I.owa Ge.ol. 
Surv., -XVI, 37-146, 1906.) 
N.otes .on l.ower strata .of dev.onian series. in I.owa. W. H. 
N.ort.on. (Pr.oc. I.owa Acad. Sci., I, pt. iv, 22-24, 1894.) 
S.ome recent analyses .of I.owa building-st.ones; als.o .of po-
table waters. N. Knight. (Pr.oc; I.owa Acad. Sci., VIII, 
104-109, 1901.) 
Sundry pr.ovincial and l.ocal phases .of general geologic 
secti.on .of I.owa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Tw.o unique spirifers fr.om dev.onian .of I.owa. S. Calvin. 
(Bull. Lab. Nat. Hist., State Univ. I.owa, II, 165-167, 
1893.) 
Hancock County. 
Artesian wells .of I.owa. W. H. Nort.on. (I.owa Geol. Surv., 
VI, 113-428, 1897.) 
General descripti.on. C. A.White. (Geol.ogy.of I.owa, II, 
247-249, 1870.) 
Ge.ology .of K.ossuth, Hanc.ock and Winnebag.o counties. 
T. H . Macbride. (I.owa Ge.ol. Surv., XIII, 81-122, 1903.) 
Peat dep.osits in I.owa. S. W. :{3eyer. (I.owa Ge.ol. Surv., 
XIX, 699-730, 1909.) 
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Preliminary rep.ort .on peat res.ources .of I.owa. - T. E. Savage. 
(I.owa Ge.ol. Surv., Bull. N.o. 2, 5-21, 1905.) 
U ndergr.ound water res.ources .of I.owa. W. H. N .ort.on. (I.owa 
Ge.ol. Surv., XXI, 29-1214, 1912.) 
Undergr.ound water res.ources .of I.owa. W. H. NDrt.on. (U. 
S. Ge.ol. Surv., Water Supply Paper N.o. 293, 994 pp., 
1912.) 
Hancock county, ge.ol.ogy. T. H. Macbride. (I.owa Ge.ol. Surv., 
XIII, 81-122, 1903.) 
Hannibal Shales. 
.. 
Artesian wells .of I.owa. W.·H. N.ort.on. (I.owa Ge.ol. Surv., 
VI, 113-428, 1897.) 
Brachi.op.ods fr.om vari.ous l.ocalities in I.owa. J. Han. (Nat. 
Rist. New Y.ork, Pal., VIII, 1-367, 1892.) 
Catal.ogue .of -types and figured specimens in pale.ont.olDgical 
. c.ollecti.ons .of ge.ol.ogical department, American museum 
.of natural hist.ory; l.ower carb.onifer.ous t.o pleistDcene, 
inclusive. R. P. Whitfield and E. O. H.ovey. (Bull. 
American Mus. Nat. Hist., XI, pt. 4, 357-500, 1901.) 
Central I.owa secti.on .of Mississippian series. . H. F. Bain. 
(American Ge.ol.ogist, XV, 317-325, 1895.) 
Certain faunal aspects .of .original Kinderh.o.ok. C. R. Keyes . 
.{American Ge.ol.ogist, XXVI, 315-321, 1900.) 
Circum-insular pale.oz.oic fauna. ·S. Weller. (J.ournal.of 
Ge.ol.ogy, III, 903-917, 1895:) 
ClassificatiDn .of l.ower carb.onifer.ous r.ocks in Mississippi 
valley. C. R. Keyes. Pamphlet,. 1-24, 1892.) 
Descripti.on .of f.ossil fishes. O. H. St. J.ohn and A. H. 
WDrthen. (Ge.ol. Surv. Illin.ois, VII, 53-264, 1883.) 
Descripti.on .of f.ossils. J. Hall. (Ge.ol.ogy.of I.owa, I, 517-
523, 1858.) 
Descripti.on .of new species .of f.ossils. C. A. White. (Pr.oc. 
B.ost.on S.oc. Nat. Rist., IX, 8-33, 1865.) 
Descripti.on .of new species .of f.ossils. F. B. Meek and A. H. 
W.orthen. (Ge.ol. Surv., Illin.ois, III, 289-5.65, 1868.) 
Descripti.on .of new species .of f.ossils fr.om I.owa r.ocks. F. B. 
Meek and A. H. W.orthen. · (Geol. Surv. TIlm.ois, II, · 
143-411, 1866.) 
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Devonian interval in Missouri. C. R. Keyes. (~un. Geol. 
. Soc. America, XIII, 267-292, 1902.) 
Discovery of second example of macrouran decapod ~rus­
tacean, Palreo-palreomon Newberryi. R. P. Whitfield. 
(American Geologist, IX, 237-238, Minneapolis, 1892.) 
Dual character of Kinderhook fauna. C. R. Keyes. (Ameri-
can Geologist, XX, 167-176, 1897.) 
Gasteropods ' at Burlington, Iowa. C. R. Keyes. (proc. 
Acad. Nat. Sci. Philadelphia, 283-298, 1889.) 
General description. C. A. White. (Geology of Iowa, I, 191-
201, 1870.) 
General description .of cha;acters or"" Chemung". J. RaIl. 
(Geol. of Iowa, I, 91, 1858.) . 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
. Surv., XV, 125-225, 1905.) . I 
Geology of Butler county. M . . F. Arey. (Iowa Geol. Surv., 
.XX, 1-59, 1910.) . ' . 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
. Geol. Surv., XIV, 377-552, 1904.) 
Geology of Des Moines county. A. H. Worthen. (Geology 
of Iowa, I, 205-206, 1858.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., ·XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) . 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geology of Humboldt county. C. A. White. (Geology .of 
Iowa, II, 244, 1870.) 
Geology of Humboldt county. T. H. Macbride. (Iowa 
Geol. Surv., IX, 109-154, 1899.) 
Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
I, 196, 1858.) 
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, I ' 'Geology of Lee county. O. R. Keyes. (Iowa Geol., Surv., ITI, 
305-407, 1894.) 
'I , G~ology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
i XI, 53-126, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
, Surv., VII, 197-262, 1897.) 
, ,Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
, I" " XnI, 185-253, 1903.) 
Geology of Washington county. A. H . Worthen. Geology of 
, , ( " iowa, I, 245-246, 1858.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv.: V, 115-173, 1896.) . 
':K:inderhook faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller. (Trans. St. Louis 
Acad. Sci., X, 57-129, 1900.) 
, 'Kinderhook faunal studies; III, faunas of beds 3 to .7 at 
, Burlington, Iowa. S. Weller. (Trans. Acad. Sci. St. 
Louis, XI, 147-214, 1901.) 
" , ' Kinderhook stratigraphy. C. R. Keyes. (Journal of 'Geol-
. ogy, VIII, 815-321, 1900.) 
'Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
, Jour. Sci., (4), XXXVI, 160-164, 1913.) 
. MarshaU group: memoir on its geological position, char-
:. acters and equivalencies in United States. A. Win-
chell. (Proc. American Philos. Soc., XI, 57-83, 1869.) 
Mississippian rocks of central Iowa. H: F. Bain . . (Proc. 
Iowa Acad. Sci., IT, 174, 1895.) 
New species of brachiopods from' Burlington. A. Winchell . 
. (Proc. Acad. Nat. Sci. Philadeiphia, XVII, 109-133, 
1865.) 
, , New species of fossils . C. A. White. (Proc. Acad. Nat. 
Sci. Philadelphia, XXVIII, 27-34, 1877.) 
Northern and southern Kinderhook faunas. S. Weller. 
( Journal of Geology, XIII, 617-634, 1905.) 
Notice of new cffilacanth fish from Iowa kinderhook. C. R. 
, Eastma~. ( Journal of Geology, XVI, 357-362, 1908.) 
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Principal Mississippian section. C. R. Keyes. (Bull. Geol. 
Soc. America, III, 283-300, '1892.) 
Relations of devonian and carboniferous in upper Missis-
sippi valley. C. R. Keyes. (Trans. St. Louis Acad. 
Sci., VII, 357-369, 1897.) 
Sundry: provincil~1 and local phases of general geologic sec-
tion Of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Ueber das Carbon des Mississippithales. C. R. Keyes. 
{Neus Jahrbuch fur Mineralogie, Geologie und Palre-
ontologie, J ahrg. 1896, I, 96-110; 1896.) 
Vertical range of fossils at Louisiana. C. R. Keyes. (Proc. 
Iowa Acad. Sci., IV, 26-4J, 1897.) 
Hardin County. . 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 392-
393, 1870.) 
Certain fossil plant-remains in Iowa herbarium. T. H. 
- Macbride. (Proc. Davenport Acad. Sci., X, 153-162, 
1907.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp.,- 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) . . 
Cretaceous fossils in drift. C. A. White. (American Ge-
ologist, I, 221-227, 1888.) , 
General description. C. A. White. (Geology of Iowa, TI, 
257 -258, 1870.) 
Geological notes. . C. A. Wbite. (First Ann. 'Rep. S~at. 
Geologist, 21~25, 1868.) 
Geological notes. J. D. Whitney. (Geology- of Iowa, I, 
266-273, 1858.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552,1904.) 
. Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
. Geology of quarry products. S. W. Beyer. and I. A. Wil-
. Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
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History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Slirv., xIx, 521-586, 1909.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc.Iowa Acad. Sci., IX, 63-70, 1902.) 
Supplementary report on Portland cement materials in Iowa. 
S. W. Beyer. (Iowa Geol. Surv., BUll. No.3, 36 pp., 
1906.) . 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa: W. H. Norton. (U. 
00 . 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912:) 
. . 
~ardin county, geology. . S. W. B~yer. (Iowa Geol. Surv., x, 
243-305, 1900.) 
~a.rrison County. 
Aftonian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, XX, 341-356, 1909.) 
Aftonian sands and gravels in western Iowa. . B. Shimek. 
(Science, N. S., XXVIII, 923, 1908.) 
Aftonian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. Am-erica, XX, 399-408, 1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897,) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Description of geology. O. H. St. John. (Geology of Iowa, 
II; 175-182,1870.) 
. 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Aftonian . . B. Shimek. (Bull. Geol. Soc. 
America, XXI, 119-140,1910.) 
Geology of Harrison and Monona counties. B. Shimek. (Iowa 
Geol. Surv., XX, 271-483, 1910.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
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Underground .water resources of Iowa. W. B : Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293; 994 pp., 
1912.) 
Harrison county, geology. B. Shimek.' (Iowa Geol. Surv.,. XX, 
271-483, 1910.) 
Hartwick· Limestone. 
Upper silurian in northeastern Iowa. A. G. Wilson. (Ameri-
can Geologist, XVI, 275-281, 1895.) 
Sundry provincial and local phases of general geologic sec-
tio!l of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Hawarden Shales .. 
Cretaceous deposits of .Sioux Valley. ·B. F. Baim (,Iowa 
Geol. Surv., III, 99-114, 1895.) 
Cretaceous formations of Iowa. C. R. Keyes. (Proc: Iowa 
Acad. ScL, I, pt. iv, 25-26, 1894.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Lyon and Sioux counties.F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Plymouth county. B. F. Bain. (Iowa Geol. Surv., 
VIII, 315-366, 1898.) . 
Some variant conclusions in Iowa geQlogy. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
Sundry provincial and local phases of general geological sea-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
xix, 147-151, 1912.) 
Haworth, Erasmus. Millerite. (Science, Vol. VII, p. 369, 'New 
York, 1886.) The occurrence of millerite in the KeQkuk 
limestone near Keokuk is noted. 
Hayden, F. V. (Final Report of U. S. Geological Survey of Ne-
braska, and Portions of Adjacent Territories, pp. 1-79, 
1872.) A numbe~ of incidental references are made to 
the geology of western Iowa. 
Heer, 0., J. Capellini et. Les Phyllites Cretacees dll Nebraska. 
(Mem. Soc. Belvetique, des Sci. Nat., t. XXII, pp . . 1-24, 
1867.) See J. Capellini et O. B eer, 1867. 
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Helderberg, Upper. (See also Sene can Series.) 
General des'cription of characters. J. Hall. (Geology of 
Iowa, I, 81-84, 1858.) 
Scott county. A. S. Tiffany. (Geology o~ Scott County, etc., 
' 13-19, 1885.) 
Hematite. 
Annotated catalogue of minerals~ C. R. Keyes. (Iowa Geol. 
Surv., I, 181-198, 1893.) 
Geology of A.llamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-120, 1895.) 
Geology of Des Moines county. C. ,R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Hendrixson, W. S. Chemical Composition of Underground 
Waters. (Iowa Geol. Surv., Vol. XXI, pp. 159-211, Des 
MOInes, 1912.) The me'thod of analysis is briefly de-
scribed: Tables of results of analyses of waters from 
all parts of the state are given. 
,Hendrixson, W. S. Chenii~al Composition of Underground 
Waters. (U. S. Geol. Surv., Water Supply Paper No. 
293, pp. 135-183, Washingto:r1, 1912.) 
He:q.drixson, W. S. Mineral Waters. (Iowa Geol. Surv., Vol. 
XXI, pp. 261-278, Des Moines, 1912.) The classification 
and properties of the several waters are considered in 
detail. 
Hendrixson, W. S. Mineral Waters. (U . .s. GeoL Surv., Water 
Supply Paper .r o. 293, pp. 223-236, Washington, 1912.) 
Hendrixson, W. S. Mlmicipal, Domestic and Industrial Water-
supplies. (Iowa Geol. SUTv., Vol. XXI, pp. 212-260, 
Des Moines, 1912.) The sources, the causes of pollution;) 
and other features are described and noted. 
Hendrixson, W. S. Municipal, Domestic and Industrial Water-
supplies. (U. S. Geol. Surv., Water Supply Paper No. 
293, pp. 184-222, Washington, 1912.) 
Hendrixson, . W. S. Some Features of Iowa Ground-waters. 
(P~()c: ~ Iowa Acad. Sci., Vol. XIV, pp. 187-199, Des 
Moines, 1907.) Particular attention is called ~o the 
31 
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peculiarities of waters for municipal supplies. Tables 
are given showing the amount of solids contained in 
various Iowa waters. 
Henry County. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Burv., 
VI, 110-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Sur"., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21~396, 1909.) , 
General description of geology. A. H. W orthe. (Geology 
of Iowa, I, 209-219~ 1858.) 
,Geology of Henry county. T. E. Savage. (Iowa Geol.Surv." 
XII, 237-302, 1902.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Old channels of Mississippi tn southeastern Iowa; ' F. Lever-
ett. (Annals of Iowa, Histdrical Quarterly, (3), V, 
38-51, 1901.) 
Underground water resources of Iowa. W. Il. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W.H. Norton: 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Weathered zone (Sangamon) between Iowan loess and 
Illinoian till-sheet. F. Leverett. (Proc. Iowa Acad. 
Sci., V, 71-80, 1898.) 
Henry county geology. T. E. Savage. (Iowa GeoL Survey, 
XII, 237-302, 1902.) 
Herrick, W. H. Observations on Prairie Soil. (Proc. Iowa 
Acad. Sci., 1875-1880, p. 16, Iowa City, 1880.) An ab-
stract of a more fully explained paper is given. 
, Hershey, Oscar H. Physiographic Development of Upper Mis-
sissippi Valley. (American, Geologist, Vol. XX, pp. 
246-268, Minneapolis, 1897.) The peneplains of north-
eastern Iowa are characterized and the- canyon-valleys 
/ of th'e same region are described. 
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Hiatus. at base of our coal-measures, depositional equivalent. 
O. R. Keyes. (Proc. Iowa Acad. Sci., VIII, 119-123, 
1901.) 
HiaJtus" devonian, in contiIiental interior; its character and de-
'positional equivalents. C. R. Keyes. (Proc. Iowa Acad. 
Sci .. IX, 105-112, 1902.) 
Highways, betterment of our public. O. R. Keyes. (The Annals 
of Iowa, Historical Quarterly, V, 372-379; 1902.) 
Hinckley Sandstone. 
Geological formations of Iowa.C. R. Keyes. (Iowa Geol. 
Surv., I, 11-16l, 1893.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213~306, 1906.) 
Hinds, Henry . . Coal Deposits of Iowa. (Iowa Geol. Surv., Vol. 
XIX, pp. 21-396, Des Moines, 1909.) . The developments 
· in the various coal-producing counties are considered 
in <;letail, the published reports by the Survey on the 
geology of the' counties being summarized and new facts 
reported. 
Hinds, Henry. Coal-fields of Iowa and M.issouri. (Mines and 
Minerals, Vol. XXXI, pp. 80-82, Scranton, 1910.) Brief 
review of the stratigraphic · features of the region is 
gIven. 
Hinrichs, Gust-av. Report of State Chemist. (First Ann. Rep. 
State Geologist, pp. 9-,10, Des Moines, 1868.) Short 
notes are given on the work done; and mention is made 
· or a number of minerals occurrin'g in Iowa. 
~inrichs, Gustav. Report of State Chemist. (Second Ann. Rep. 
State Geologist, pp. 263-279, Des Moines, 1868.) The 
report embraces chemical notes on fuel, water, rocks 
and coal of Iowa; also notes on the minerals. 
Hinrichs, Gustav. ' Sur les Meteorites d' Amana. (Oomptes 
Rendus Acad. d. ,Sci. d. Paris, t. OXL, pp. 545-547, Paris, 
· 1905.) . The fall is briefly described. 
History. . 
, Aboriginal use of mineral coal; and its discovery in the 
west. . C. R. Keyes. (Annals of Iowa, an Historical 
, Quarterly, X, 431-434, 1912.) 
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Annotated bibliography of Iowa geology and mining; C. R. 
Keyes. (Iowa GeoL Surv., XXII, 1913.) 
Des Moines river and origin of name. C. R.-Keyes. (Annals 
of Iowa: Historical Quart~rly, III, 554-559, 1898.) 
Earliest explorations of Iowa-land. C. R. Keyes. (Annals 
of Iowa; an Historical Quarterdy, X, 265-272, 1912.) 
First recorded use of mineral coal in America. C. R. Keyes. 
Scientific American, Supp. LXXIV, 34, 1912.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa GeoL 
Surv., XIX, 521-586, 1909.) 
History of Ge~logy in Iowa for last t~enty-five years. M. 
F. Arey. (Proc. Iowa Acad. Sci., XIX, 65-72, 1912.) 
Observations on geological structure · of valley of Missis-
sippi. T. NuttalL (Jour. Acad. Nat. Sci. Philadelphia, 
First series, II, 14-52, 1821.) 
Spanish mines; an episode in primitive American lead-min-
ing. C. R. Keyes. (Annals of Iowa; an,Historical 
Quarterly, X, 539-546, 1912.) 
History of drift deposits of Iowa. J. E. Todd. (Proc. Iowa 
Hort. Soc., XVIII, 316-327, 1883.) 
History of American science, epoch. C. R. Keyes. (Annals of 
, Iowa, Historical Quarterly, (3), II, 345-364, 1896.) 
History of coal-mining in' Iowa. J. H. Lees. (Iowa Geol. Surv., 
XIX, 521-586, 1909.) 
History of Geology in Iowa for last twenty-five years. M. F. 
Arey. (Proc. Iowa: Acad. Sci., XIX, 65-72, 1912.) 
History, some features of channel of Mississippi river between 
Lansing and Dubuque. S. Calvin.. (Proc. Iowa Aca~l. 
\ Sci., XIV, 213-220, 1907.) 
Hixson, A. W., J. H. Lees and. Analyses of Iowa Coals. (Iowa 
GeoL Surv., VoL XIX, pp. 476-519, Des Moines, 1909.) 
The laboratory methods of analysis are described; and 
a complete list of analyses of Iowa coals is compiled. 
Hoen, A. B. Discussion of Requisite Qualities of Lithographic 
Limestone, with report of Tests of Lithographic Stone 
of Mitchell County, Iowa. (Iowa Geol. Surv., Vol. 
XIII, pp. 339-352, Des Moines, 1903.) Sample illustr~­
tions printed from the Iowa stone .are submitted. 
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Homotaxical equivalents of original Permian. C. R. Keyes. 
(Journal of Geology, VII, 321-341, 1899.) 
Hopkinton Dolomite (Niagaran). 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
. Surv., XVI, 213-306, 1906.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 56.3-649, 1906.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Horizons, nature of coal. C. R. Keyes. (Journal of Geology, 
I, 178-186; 1894.) 
Horizons, new, and some new localities for friaJ:>le sandstone 
. in which the grains are enlarged by secondary deposi-
tion of silica in optical continuity with the original 
nucleus. S. Calvin. (American Geologist, XIII, 225-
227, 1894.) 
. Horizons of Arkansas and Indian Territory . coals compared 
with those of other trans-Mississippian coals. C . . ~. 
Keyes. (Eng. and Mining Jour., LXXI, 692-693, 1901.) 
Houilleres, nous avons eu de grandes richesses. C. R. Keyes. 
(La Chronique Industrielle, Trente-cinquiene Annee, No. 
102, 1-2, 1912.) 
House~, Gilbert L. Some Lime-burning Dolomites and Dolo-
mitic Building-stones from the Niagara of Iowa. (Iowa 
Geol. Surv., Vol. I, pp. 197-207, Des Moines,. 1893.) 
The industries in Cedar, Clinton and Scott counties 
are briefly described and an account of the methods 
of work is given. 
Hovey, E. 0., R. P. Whitfield and. Catalogue of Types and 
Figured Specimens in Paleontological CQllections of 
Geological Department, American Museum of Natural 
History; Lower Carboniferous to Pleistocene, inclusive. 
(Bull. American Mus. Nat. Hist., Vol. XI, pt. 4, 357-500, 
New York, 1901.) Many of the forms are from Iowa. 
How old is the Mississippi ~ F: M. Fultz. (Proc. Iowa Acad. 
Sci., II, 39, 1895.) 
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Howar~ County. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-420, 1897.) 
Cretaceous fossils in drift. C. A. White. (Proc. American 
Assoc. Adv. Sci., XXI, 187-192, 1873.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of quarry products. S. W. Beyer and 1. A. wii-
Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Notice of, Geology. J. D. Whitney. (Geology· of Iowa, I, 
306-312, 1858.) 
Underground water resources of Iowa. W. H. Norton. '(Iow~ 
Geol·. Surv., XXI, 29-1214, 1912.) , 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp." 
1912.) 
Howard county, geology. S. Calvin. (Iowa Geol. Surv., XIII, 
. 21-79, 1903.) 
Hudson River Shales. (See Maquoketa Stage.) 
Humboldt County. 
Carboniferous formations of Humboldt, Iowa. ·F. W. Sar-
deson. (American Geologist, XXX, 300-312, 1902.) 
Coal deposits , of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. ,Surv., 
XIX, 21-396, 1909.) 
General geological description. C. A. White. (Geology of 
Iowa, II, 243-245, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams: (Iowa Geol. Surv:, XVII, 189-588, 1907.) 
Supplementary report on Portland cement materials in 
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Underground water resources of Iowa. W. H . . Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) I 
Underground water resources 0+ Iowa. W. H. Norton. (U . 
. S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Humboldt county, geology. T. H. Macbride. (Iowa Geol. Surv., 
. IX, 109-154, 1899.) 
Humboldt, Iowa, carboniferous formations. F. W. Sardeson. 
(American Geologist, XXX, 300-312, 1902.) 
. Huntington, Oliver W. Catalogue of all Recorded Meteorites; 
with Descriptions of Specimens in Harvard College 
Collection, including Cabinet of late J. Lawrence Smith. 
(Proc.American Acad. Art. and Sci., New Ser., Vol. 
XV, pp. 37-110, Boston, 1887.) Several references are 
made to meteoric falls in Iowa. 
Huronian Epoch. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., III,' 29-38; 1894.) 
. , . 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. C.R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294"297, 1894.) 
Geology of Lyqn .and Sioux counties. ;F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (I~wa Geol. Surv., XVII, 189-588, 1907.) 
Notes on geological section of Iowa. S. Calvin. (Iowa Geol. 
Surv., X:VII, 192-200, 1907.) 
Opinions concerning age of Sioux quartzite. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 218-222, 1895.) 
Process of formation of certain quartzites. C. R. Keyes . . 
(Proc. Iowa Acad. Sci., I, iv, 29-31, 1894.) 
Sioux quartzite and certain associated rocks . . S. W~ Beyer. 
(Iowa Geol. Surv., VI" 67 -112, 1897.) 
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Sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
Iowa, World's Columbian Exposition at Chicago, 18-
28, 1893.) , ' 
Sundry provincial and local phases of the general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) , 
Thickness of paleozoic strata of northeastern Iowa. , W. 'H. 
Norton. (Iowa Geol. Surv., III, 167-210, 1895.) 
Hydrography (See Drainag'e.) 
Hydrologist; W. J. McGee; Geologist, An,thropologist. Charles 
Keyes. (Annals of Iowa; an Historical Quarterly, XI, 
1913.) , 
Hydrology of upper Mississippi valley and adjoining territory. 
, D. W. Mead. (Jour. Assoc. Eng. ' Soc., XIII, 68 pp., 
1894.) " ' 
Hypsometry. 
Geology of Montgomery county. E. 'H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) "-
Geology of Warren county. ~. L. Tilton. (Iowa Geol. Surv., 
, V~ 301-359, 18~6.) , , 
Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad., Sci., II, 23-26, 1895.) 
Iatan Horizon (Lawrence). 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(XIX, 605-657, 1909.) 
Ice cave, Decorah, and its explanation. A. , F. Kovarik. (Scien-
tific American Supplement, MCXC, p. 19158, 1898.) 
Ice caves and frozen wells. W. J. McGee. (National Geog. Mag., 
XII, 433, 1901.) . 
Ice-sheet into Iowa, extension of Illinois lobe. F. M. Fultz. 
(Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Ichthyodorulite, Heteracanthus U ddeni, n. sp., from Buffalo, 
Iowa. J .. Lindahl. (Jour. Cincinnati Soc. Nat. Hist., 
XIX, 95-98, 1897.) 
Ida County. 
Artesian wells ot Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
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General surface features described. O. H. St John. (Geol-
, ogy of Iowa, II, 158-164, 1870.) , ' 
Geology of Ida county. T. H. Macbride. (Iowa Geol. Surv., 
XVI, 509-548, 1906.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. 'Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) / 
Ida county, geology. T. H. Macbride. ' (Iowa Geol. Surv., XVI, 
, 509-548, 1906.) ' ' 
Igneous Rocks. 
Iowa volcano. C. R. Keyes. (Mon. Rev. Iowa Weather 
and Crop Service, IV, 5-6, 1893.) 
Recent finds described. C. R. Keyes. (Proc. Iowa Acad. 
, Sci., I, pt. iii, 19-22, 1893.) 
Volcanic eruption in Iowa, an old. C. R. Keyes. (Science, 
'XXI, 132, 1893.) 
. Illinoian and Kansan till-sheets, weathered zone , (Yarmouth). 
F. Leverett. (Proc. Iowa Acad. Sci., V, 81-86, 1898.) 
Illinoian and Kansan till-sheet~, weathered zone (Yapnouth). 
F. Leverett. (Jour. of Geology, VI, 238-243, 189B.) 
.. ~I 
Illinoian Till. , 
Extension of Dlinois ' lobe of great ice-sheet into Iowa. F. 
M. Fultz. (Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clinton county. J. A. Udden. '(Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Des Moines county. A. H~ Worthen. (Geology 
of Iowa, I, 200, 1858.) / ' 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492', 1894.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. ' 
Surv., XII, 237-302, 1902.) 
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Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
'III, 305-407, 1894.) 
Geology of Louisa county. J. A .. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) . 
Geology of Scott county, W. H. Norton. (Iowa Geol. S'urv., 
IX, 389-519, 1899.) . 
Illinois glacial lobe. F. Leverett. (Mon. U. S. G. S., 
. I 
XXXVIII, 817 pp., 1899.) . 
Iowan drift. S. Calvin . . (Bull. Geol. Soc. America, XXII, 
729-730, 1911.) Abstract. 
Iowan drift. S. Calvin. ( Journal of Geology, XIX, 577-602, 
1911.) , 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) . 
Old channels of Mississippi in southeastern Iowa.' F. Lever-
ett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Present phase of pleistocene problems in Iowa. S. Calvin .. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Principal soil areas of Iowa. W. H. Stevenson. (Bull. Iowa 
State College Exp. Station, No. 82, 373-388, 1911.) 
Surface geology of Burlington, Iowa. C. R. Keyes. (Ameri-
can Naturalist, XXII, 1049-1054, 1888.) 
Synopsis of drift deposits of Iowa. S. Calvin. (American 
Geologist, XIX, ~70-272, 1897.) 
Topography and climate of ,Iowa. H. E. Simpson. (Iowa 
. Geol. Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. H. E. Simpson'. (U. S. · 
Geol. Surv:., Water Supply Paper No. 293, 45-59, 1912.) 
Weathered zone (Sangamon) between Iowan loess and Illi-
noian till-sheet. Frank Leverett. (Journal of Geology, 
VI, 171-181, 1898.) 
Weathered zone (Sangamon) between Iowan loess and Illi-' 
noian till-sheet. F. Leverett. (Proc. Iowa Acad. Sci., 
V, 71-80, 1898.) , 
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Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. Frank Leverett. (Journal of ?-eology, VI, 
238-243, 1898.) 
Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. F. Leverett. (Proc. Iowa Acad. Sci., V, 
81-86, 1898.) , 
Illinoian till-sheet, weathered zone (Sangamon) between Iowan , 
loess and. Frank Leverett. (Proc. Iowa Acad. , Sci., 
V, 71-80, 1898.) 
Illinoi3Jn till-sheet, 'weathered zone (Sangamon). Frank Leverett. 
( Journal of Geology, VI, 171-181, 1898.) 
Illinoian glacial lobe. F. Leverett. (Mon. U. S. G. S., XXXVIII, 
,817 pp., 1899.) 
\ 
, Illinois lobe of great ice-sheet into Iowa, extension. F. M.' Fultz. 
(Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Independence Shales. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., ' 
VI, 113-428, 1897.) 
Dark shales at Independence, Iowa. S. Calvin. (Bull. U. 
S.Geol. and Geog. Surv. Terr., IV, 735-738, 1878.) 
Geology of Bremer county. 'W. H. Norton. -(Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geol~gy of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) 
Geology of Linn county. W. H. Norton. (Iowa GeoL Surv., 
IV, 121-194, 1895.) 
Geology of northeastern Iowa. W J McGee. (Eleventh 
Ann. Rep. U. S. Geol. Surv., 320, 1892.) 
Geology of Scott county. W. H. Norton. (Iowa GeoL Surv., 
IX, 389-519, 1899.) 
Notes on lower strata of devonian series in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. ' Sci., 
XIX, 147-151, 1912.) 
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Index, bibliographic, of North American carboniferous inverte-
,brates. S. Weller. (Bull. U. S. G. S., · No. 153, 653 
pp., 1898.) 
Indianola, brick, tire and pottery works, clay. L. 'A. Youtz. 
, Proc. Iowa Apad: Sci., III, 40-44, 1896.) 
Industrial water-supplies, municipal, domestic. W. S. Hendrix-
son. (Iowa Geol. Surv., XXI, 212-260, i912.) 
Industrial water-supplies, municipal, domestic. W. S. Hendrix-
son. (D. S. Geol. Surv., Water Supply P~per No. 293, 
184-222, 1912.) 
Inequalities in old paleozoic sea-bottom. J. E. Todd. (Ameri-
ca~ Geologist, XV, p. 64, 1895.) 
Interglacial deposits in Buchanan county, Buchanan gravels. 
S. Calvin. ·(Proc. Iowa Acad. Sci., III, 58-60, 1896.) 
Interglacial deposit in Buchanan county, Iowa, Buchanan grav-
els. S. Calvin. (American Geologist1 XVII, 76-78, 
1896.) 
Interglacial, deposits of northeastern Iowa, Buchanan gravels. S. 
Calvin. ' (Proc. Iowa Acad. Sci., V, 64-70, 1898.) 
Interglacial earth from Iowa. F. H. Knowlton. (Eleventh Ann. 
Rept., D. S. G. S., pt. i, 493, 1891.) 
Interior coal-field, Bethany limestone. C. R. Keyes. (Am. Jour. 
Sci., (4), II, 221-225, 1896.) 
Interior coal-field, middle coal measures. H. F. Bain and A. G. 
:. Leonard. (Bull. Geol. Soc. America, X, 10-12, 1899.) 
Interior, devonian hiatus in, its character and deposition.al equiv-
alents. C. R. Keyes. (Proc. Iowa Acad. Sci., IX, 105-
112, 1902.) 
Interlressial till near Sioux City, Iowa. .J. E. Todd and H. F. 
Bain. (Proc. Iowa Acad. Sci., II, 20-23, 1895.) 
Interruption during deposition of Burlington limestone. F. M. 
Fultz. (American Geologist, XIV, 246-249, 1894.) 
Interval, devonian, in Missouri. C. R. Keyes. (Bull. Geol. Soc. 
America, XIII, 267-292, 1902.) 
Introduction to mineral production for 1897. H. F. Bain. (Iowa 
Geol. Surv., VIII, 31-33, 1898.) 
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Invertebrate, American paleontology for year 1890, review of 
progress. C. R. Keyes. (American Naturalist, XXV, 
327 -333, 1891.) 
Invertebrate fossils collected in portions of Nevada, Utah, Colo-
rado, New Mexico and Arizona by parties of the expedi-
tions of 1871, 1872, 1873 and 1874 . . U. A. White. (Rept. 
Geog. and Geol. Expl. and Surv. w. 100 Merid., IV, 1-
219, 1875.) . 
Invertebrates, ~ibliographic index of North American carbonif-
erous. S. Weller. (Bull. U. S. G. S., No~ 153, 653. pp., 
1898.) . 
Invertebrates from paleozoic rocks of Illinois and adjoining 
states, description of some new species. S. A. Miller 
and w.. F. E. Gurley. ' (Bull. Illinois State Mus. Nat. 
Rist., No.3, 1-81, 1894.) 
Investigation of archrean of northwestern states. R. D. Irving. 
(Fifth Ann. Rep. U. S. Geol. Surv., pp. 175-242, Wash-
ington, 1885.) 
lola Horizon. 
Formational synonymy of the coal-measures of Western In-
terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., 
VII, 82-105, 1900.) 
Note on correlation of Clarinda well-section with schematic-
. section of the carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) . 
Iowa artesian wells. R. E. Call. (Monthly Rev. Iowa Weather-
and Crop Service, III, No.3, 1-15, 1892.) 
Iowa, coal-measures. C. R. Keyes. (Eng. and Mining , Jour.; 
LVII, 269-297, and 317-318, 1894.) 
Iowa County . 
. Analysis of a meteorite. J. Torrey and E. R. Barbour .. 
(Arrierican Geologist, VIII, 66, 1891.) 
Artesian wells of Iowa. W. R. Norton. (Iowa Geol. Surv.,. 
, VI, 113-428, 1897.) , 
Coal. deposits of Iowa. C. R. Keyes. (Iowa Geol. ' Surv., 
II, 536 pp., 1894.) 
Geological notes. J : D. Whitney. (Geology of Iowa, I, 260-
266, 1858:) 
, 486 ANNOTATED BIBLIOGRA'PHY 
: ! " Geology bf. IOFa co~mty. ' S. W. Stookey . .. (Iowa Geol. 
Surv., XX,151-186, 1910.) 
Geology of quarry products. S. W. Beyer and I. A. 
, , ' WiUiams. ' (Iowa Geol. Surv., XVII, 189-588;1907.) 
, Sa~itary analyses of some Iowa deep-well ,waters. ' J. B. 
" , Weerp.s. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
,Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton., , (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) -
Sur les meteorites d' Amana. G. D. Hinrichs. (Comptes 
, ,' Rendus Acad. d Sci. d. Paris, t, CXL, 545-547, 1905.) 
Iowa county, geology. S. W. Stookey. (Iowa Geol. Surv., XX, 
151-186, 1910.) , 
Iowa, eretaceous fprniation~" C. R. Keyes. (Proc. Iowa Acad. 
, Sci.! I, iv, 25-26, 1894.) 
Iowa drift. C. A. ,White. American Naturalist, II, 615-616, 
1869.) 
Iow~ (General). 
Aboriginal use of mineral coal; and its discovery in, the west. 
, , C. R Keyes. ' (Annals of Iowa; an ,Historica~ Quarter-
ly, X, 431~434, 1912.) 
Abstract of, introduction to final report on geological sur-
veys ' made in Wisconsin, Iowa .and Minnesota in the 
years 1847-1850, containing a synopsis ,of geologica 1 
.features of country. ' D. D. Owen. (Proc. American 
Assoc. Adv. Sci., V, pp. 119-131, 1851.) 
Account of peat and its occurrence. C. A. White. (Second 
" " Ann, Rept., State Geologist, 121-135, 1868:) -, 
Additional evidence of unconformity between ' Cedar Valley 
and Lime Creek sfages of Devonian of ' Iowa. . A. O. 
Thomas. (Science, N. S., XXXVI, 569~570, 1912.) 
Annotated catalogue of minerals. C. R. Keyes. ' (Iowa 
Geol. Surv., I, 181-198, 1893.) 
Artesian wells. R. E. Call. (Monthly Rev-. Iowa We,ather 
and Crop Service, II, No.2, 1-15, 1892.) . 
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·Artesian wells ill Iowa. R. E. Call. . (Proc. Iowa Acad. Sci., 
1890-1891, 57-63, 1892.) 
Bethany limestone of western- interior coal-field. C. R. 
Keyes~ (Am. Jour. Sci., (4), 221-225, 1896.) , 
Bibliography of Iowa geology. C. R. Keyes. (Iowa Geol. 
Surv., I, 209-464, 1893.) . 
Bibliography of North American paleontology, 1888-1892. 
O. R. Keyes. (U. S. Geol. Surv., Bull. 121, 250 pp., 
1894.) -
B.uilding stones in Iowa. W. C. Day. (Rep. ;Mining In-
dustry in United States at 11th . Census, 1890', 593-666, 
1892.) 
Carboniferous echinodermata of Mississippi basin. C. I R. 
Keyes. (Am. Jour. Sci., (3), XXXIII, 186-193, 1889.) 
Character of unconformability of Iowa coal-measures upon 
older rocks. C. A. White. (Am. Jour. Sci., (2), XLV, 
331-334, 1868.) 
Check-list of palreozoic fossils of Wisconsin, Minnesota, 
_ Iowa, Dakota and Nebraska. B. Bierbauer. (Bull. 
Minnesota Acad. Nat. Sci., III, 206-247, 1891.) 
Chemical analyses of Iowa waters. G. Hinrichs. (Second 
Ann. Rept. State Geologist, ~33-238, 1868.) 
Chemical composition of underground waters. W. S. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition of underground waters. W. S. Hen~ 
drixson. (U. S. Geol~ Surv., Water Supply Paper No. 
293, 135-183, 1912.) . 
Chemical report on· fuels of Iowa. Go Hinrichs. (Second 
Ann. Rept. State Geologist, 205-217, 1868.) 
Chemistry of artesian wells. R. E. Call. (Monthly Rev . 
. Iowa Weather and Crop-Service, II, No. -2, 1-5, 1892.) 
Classification of lower carboniferous rocks of Mississippi 
valley. n R. Keyes. (Washington: Judd and Det-
weiller, printers, 1-24, 1892.) 
Coal-measures of Iowa. C. R. Keyes. (Eng. and Mining 
Jour., LVII, 269-297 and 317-318, 1894.) 
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Complete series of superficial geological formations in north-
eastern Iowa. W. J. McGee. (Proc. American Assoc. 
Adv. Sci., XXVII,' 198-221, 1878.) 
Compositibn and proximate analyses of Iowa coals. G. Hin-
richs. (Second Ann. Rept. State Geologist, 248-268, 
1868.) 
Contripution to geological history of American continent. 
~. Ha:ll. (Proc. American Assoc. Adv. Sci., ,XXI, pt. i, 
21-71, 1883.) 
Contributions to palreontology of Iowa. J. Hall. (Geology 
of iowa, I, Supp., 1-92, 1859.) 
Correlation of cambrian. C. D. Walcott. (U. S. Geol. Surv. 
Bull. 81, 187-188, 1891.) 
, Correlation of devonian and carboniferous rocks. H. S . . 
Williams. (U. S. Geol. Burv., Bull., 80, 1-279, 1891.) 
Correlation of Maquoketa shales. J. F. James. (American 
Geologist, V, 335-356, 1890.) 
Crustal . adjustment in upper Mississippi Valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Depositional equivalent of hiatus at base of our coal-
measures. C. R. Keyes. (Proc. Iowa Acad. Sci., VIII, 
119-123, 1901.) 
Derivation of Iowa drift. C. A. White. (American Natu-
ralist, II, 615-616, 1869.) 
Description of geological features along Cedar and Iowa 
rivers in eastern Iowa. D: D. Owen. (Rep. Geol. Surv. 
'Wisconsin, Iowa and Minnesota, 77-90, 1852.) 
Description of geology of southwestern Iowa. C. A. White. 
(Am. Jour. Sci., (2), XLIV, 23-31, 1867.) 
Description of 'lower carboniferous rocks in southeastern 
Iowa. D. D. Owen. (Rept. Geol. Surv. Wisconsin, Iowa 
and Minnesota, 90-105, 1852.) 
Description of quarries and quarry regions of Iowa. W J 
McGee. (Tenth Census U. S., X, Rept. Building Stones, 
256-265, 1883.) 
Description of rocks in eastern Kansas and Nebraska and 
their relation ' to those of adjacent states, etc. F. B. 
Meek. (Am. Jour. Sci., (2), XXXIX, 157-174, 1865.) 
IOWA GEOLOGY AND MINING 489 
Description of upper carboniferous rocks along Des Moines 
river. D. D. Owen. (Rept. Geol. Surv. Wisconsin, 
Iowa and Minnesota, 105-133, 1852.) 
. Distribution of fossils in loess. C .. R Keyes. (American 
.. . Geologist, VI, 119;1890.) 
Distri'j:mtion of fossil species in paleozoic rocks of Iowa, 
Wisconsin and Minnesota. D. D. Owen and B. F. Shu-
mard. (Proc. American Assoc. Adv. Sci., V, 235, 1851.) 
Drift phenomena of southwestern Iowa. C. A. White. 
(Am. Jour. Sci., (2), XLIV, 119, 1867.) 
Driftless area of upper Mississippi. T. C. Chamberlin and R 
D. Salisbury. (U. S. Geol. Surv., 6th Ann Rep., 199-
322, 1886.) 
Dual character of Kinderhook fauna. C. R Keyes. (Amer .. 
can Geologist, XX, 167-176, 1897.) 
Earliest explorations of Iowa-land. C. R. Keyes. (Annals 
of Iowa; an Historical ·Quarterly, X, 265-2.72, 1912.) 
Eastern extension. of cretaceous in Iowa. C. R. Keyes. 
(Proc. Iowa Acad. Sci., 1890-1891, 21, 1892.) 
E~och in history of American science. C. R Keyes. 
(Annals of Iowa, Historical Quarterly, (3), II, 345-364, 
1896.) 
Equivalency of Lime Creek beds. H. S. Williams. (Am., 
Jour. Sci., (3), XXV, 311; 1883.) 
Fauna of lower coal measures of central Iowa. C. R Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 231-247, 1888.) 
First recorded use of mineral coal in AmE;lrica. C. R Keyes. 
(Scientific American, Supp., LXXIV, 34, 1912.) 
Folding of carboniferous sb;ata in southwestern Iowa. J. 
E. Todd.· (Proc. Iowa Acad. Sci., I, pt. i, 58, 1890.) 
Formational synonymy of coal-measures in western interior 
basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105, 1900.) 
Fossil faunas in central Iowa. n R. Keyes. (Proc. Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) 
General classification of Iowa rocks. W J McGee. . (U. S. 
Geol. Surv., 11th Ami. Rept., 304-334, 1892.) 
32 
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General references to building stones of Iowa. G. P. Merrill. 
(Stones for Building and Decorating, 453 pp., New 
York, 1891.) 
General references to the building stones of Iowa . . G. P. 
Merrill. (Smithsonian Inst. Ann., Rept., 1885-1$86, pt. 
ii, 277 ~648, 1889.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161,1893.) 
Geological map of eastern Iowa. James Hall. (Geology of 
Iowa, I, 1858.) 
Geological map of Iowa. D. D. Owen: (Rept. Geol. SU);v., 
Wisconsin, Iowa and Minnesota 1852.) . 
Geological map of Iowa. C. A. White. (Geology of Iowa,. 
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Surv., XVII, 91-150, 1907.) 
Pre-glacial soils. J. A. Udden.- (American Geologist, XXI, 
262-264, 1898.) . 
Structure and probable affinities of Cerionites dactylioides 
Owen. S. Calvin. (American Geologist, XII, 53-57, ' 
1893.) 
Underground water resources of Iowa. W . H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) . 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp" 
. 1912.) 
Jackson county geology. T. E. Savage. (Iowa Geol. Surv., XVI, ~ 
563-649, 1906.) 
J ames, J,oseph F . Maquoketa Shales. and their Correlation with 
Cincinnati Group of Southwestern Ohio . . (American 
Geologist, Vol. V, pp. 335-356, Minneapolis, 1890.) ~ 
general account is given of the shales as repr~sented· in ' 
Iowa, and the attempt is made to correlate them with 
the Cincinnati shales of Ohio. A table of fossils found 
at this horizon in various states is also given. 
J ames, Jo~,eph F. Section of Maquoketa Sha:les in Iowa. (Proc. 
American Assoc. Adv. Sci., Vol. XXXVII, pp. 250-251, 
Salem, 1890.) A-section of the rocks is given. 
Jasper County. : ") 
Analyses of coal. Rush Emery. (Geology of Iowa; TI, 388-
389, 1870.) 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. (Iowa 
Geol. Surv., XIX, 476-519, 1909.) , 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
, VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) I ~ 
Coal deposits of Iowa. H . Hinds. (Iowa Geol. Sur~., XIX, · 
21-,396, 1909.) 
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Crustal adjustment in upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
General description. C. A. White. (Geology of Iowa, II, 
262, 1870.) 
Geologica:l notes. J. D. ·Whitney. (Geology of Iowa, I, 266-
. 273, 1858.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Jasper county. I. A. Williams. (Iowa GeoL 
Surv., XV, 277-367, 1905.) 
" G~ology of quarry products. S. W. Beyer and I. A. WillIams. 
(Iowa Geol. Surv., XVII, 189-588, 1907.) 
Eijstory of coal-mining in Iowa. J. H. Lees. (Iowa GeoL 
Surv., XIX, 521-586, 1909.) 
Relations of Wisconsin and Kansan drift-sheets in central 
. Iowa and related phenomena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX,. 63-70, 1902.) 
Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W."H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) . . . 
Jasper county, geology. I. A. Williams. (Iowa GeoL Surv., XV, 
277-367, 1905.) 
Jefferson County. 
Coal deposits of Iowa. C. R. Keyes~ (Iowa Geol. Surv., II, 
536 pp., 1894:) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General description. A. H. Worthen. \ (Geology of Iowa, I, 
231-239,1858.) 
G.eneral description. C. A. White. (Geology ·of Iowa, II, 
, . 273, 1870.) 
:Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552,1904.) 
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Geology of Jefferson county. J. A.U dden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of quarry products. S. W. Beyer and 1. A. Williams. 
(Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa .. J. H. Lees .. (Iowa Geol. 
.Surv., XIX, 521-586, 1909.) 
Notice of occurrence of coal. C. A. White. (Second Ann. 
Rept. State Geologist, 94-96, 1868.) 
Occurrence of rhizopods in Pella beds in Iowa. J. A. U dden. 
(Proc. Iowa Acad. Sci:, IX, 120, 1902.) 
Pleuroptyx in Iowa coal measures. J. A. U dden. (Proc. 
Iowa Acad. Sci., IX, 121, 1902.) 
Underground water resources ·of Iowa. W, H, ·Npmon, ,(Iowa 
GeoL Surv., XXI, 29~1214, 1912.) 
Underground water resources of Iowa; W. ,H, iNorton. (U. 
S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Jefferson county, geology. J. A. Udden. (Iowa \GMl. Surv., 
XII, 355-437, 1902.) 
Johnson County. . 
Age of certain sandstones near Iowa City. C. R. Keyes. 
(Proe. Iowa Acad. Sci., I, pt. ii, 26, 1892:Y 
Analyses of peat near Iow~ City. Rush Emery. .( Geology 
of Iowa, II, 402, 1870.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., . 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. SUtv., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Cretaceous fossils in drift. C. A. WhIte; · (Pro~. American 
. Assoc. Adv. Sci., XXI, 187-192, 1~73.f : . ., 
Dentition of devonian ptyctodontidre. C. R. ~~stman.' ;(Amer- . 
ican Naturalist, XXXII, 473-488 and 5,45-560, 1898.) 
Description of new crinoids and -blastQids frow Hamilton 
Group. W. H. Barris. (Proc . . Dav~nport . Acad. Sci., 
IV, 88-94, 1885.) 
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Description of new species of Spirifera from Hamilton group 
near Iowa City, Iowa. S. Calvin. {Bull. Lab. Nat. Hist., 
State Univ. Iowa, I, 28-29, 1888.) 
Devonian fishes of Iowa. C. R .. Eastman. (Iowa Geol. 
Surv., XVIII, 29-360, 1905.) 
Fossil burrowing sponges from Iowa, devoniano A. O. 
Thomas. (Bull. Iowa State Univ., Lab. Nat. Hist., VI, 
·165-166,1911.) 
.Fossils from loess at Iowa City. B. Shimek. (American 
Geologist I, 149-152, 1888.) 
Geological notes: J. D. Whitney. (Geology of Iowa, I, 260-
!366, 1858.) 
\- Geology of Johnson county. S. Calvin. (Iowa. Geol. Surv." 
VII, 37-108, 1897.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa:. Geol. Surv., XVII, 189-588, 1907.) . 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. Surv., 
III, 147-165, 1894.) 
Glacial scratches at Iowa City. C. L. Webster.· (American 
Naturalist, XXI, 758-7ul; 1887.) 
Iowa City and birds' eye "marble." C. A. White. (Geol-
ogy of Io-wa, II~ 316, lS70~) 
\ 
Loess of Iowa City and vicinity. B. Shimek. (American 
Geologist, XXVIII, 344-35S, 1901.) 
Loess of Iowa City and vicinity. B. Shimek. (Bull. Lab. 
Nat. Rist., Iowa State Univ., V, 195-212, 1901.} 
New Conocardium· from Iowa devoniano C. R. Keyes. (Proc .. 
Iowa Acad. Sci., I, pt: ii, 23-24, 1892.) 
New species of devonian annelid. S. Calvin. (An,lerican 
Geologist,. I, 24-28, 1888.) 
Note on Florencia formation~ H .. A.-Pilsbry. (Am. Jour. 
Sci., (4), V, 232-233, 189S.) 
Notes on g-eology. C. L. Webster. (American Naturalist, 
. XXII, 408-419,1888.) 
. Notes on some fossil corals described by David Dale Owen in 
. ---- -
. his report of work done in autumn of 1839, with ob-










of later authors. S .. Calvin. (American Geologist, XII, 
108-112, 1893.) 
Occurrence of fossil fishes in devonian of Iowa. C. R. East-
man. (Iowa GeoL Surv., VII, 108-116; 1897.) 
Quarries. C; A. White. (Geology' of Iowa, II, 308-369, 
1870.) 
State-quarry limestone. S. Calvin. (Proc. Iowa Acad. Sci., 
IV, 16-21, 1897.) 
Two unique spirifers from devonian strata of Iowa. S. 
Calvin. (Bull. Lab. Nat. Hist., State Univ. Iowa, ~I, 
165-167, 1893.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
. Underground water resourc~s of Iowa. W. H. Norton. (U. 
S. Geol. .Surv., Water Supply Paper No. 293, 994 pp., 
. i912.) , 
Underground waters: of; Johnson county. A. O~ Thomas. 
(Iowa Geol. Surv., XXI, 504-514, 1912.) 
Underground waters of Johnson county. A. O. Tho~as. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 419~427, 
1912.) 
Johnson county, geology. S. Calvin:. (Iowa Geol. Surv., VII,v 
33-116,1897.) ' ".,. ' 
Johnson , county, underground waters. A. O. Thomas. (Iowa 
GeoL -Burv., XXI, 504-514, 1912.) 
Jointing. 
Geology of Louisa comrty. J. A. U dden . . (Iowa Geol. Surv., 
XI, 55-126, 1901.) . ' 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-388, 1899.) 
Jones, Arthur J. Cardiocarpus in Iowa. (Proc. Iowa Acad. ,Sci., 
Vol. I, pt. iv, p. 61, Des Moines, 1894.) It is believed 
that .the form is for the first time reported from the 
state. 
Jones, Arthur J. Coal Measures in Poweshiek County. (Proc. 
Iowa Acad. Sci., Vol. I, pt. iv, pp. 59-60, Des Moines, 
1894.) Several localities are noted i:p. Which the coal 
measures are well exposed. 
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Jones, Arthur J. ' Record of Grinnell Deep-boring. (Proc. Iowa 
Acad. Sci., Vol. II, pp. 31-35, Des Moines, 1895.) A de-
tailed account of the , rock-layers passed through is 
given, together with their reference to the general geol-
ogical column of the state. The result of a chemical 
analysis of the water is appended. 
Jones, Arthur J. St. Louis Limestone in Poweshiek Oounty, 
Iowa. (Science, Vol. XXII, p. 307, New York, 1893.) 
Outcrops of the formation are' noted in a number of 
locali ties. 
Jones County. 
Artesian wells of Iowa. W. H. Norton. (Iowa 'Geol. Surv., 
VI, 113-428, 1897.) 
Ooal deposits of Iowa. O. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Ooal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.)' 
Geologica1 notes. J. D. 'Whitney. (Geology of Iowa, I, 278-
282, 1858.), 
Geology of Jones county. S. Oalvin. (Iowa Geol. Surv., V, . 
33-112, 1896.) 
. Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Petalocrinus mirabilis, and new American fauna. S. Wel-
leI' and A. D. Davidson. (Journal of Geology, IV, 166-
173,189&.) 
Quarries. O. A. White. (Geology of Iowa, II, 309-311, 1870.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Aoad. Sci., IX, 63-70, 1902.) 
Short sketch of building-stones. O. A. White. (First Ann. 
t Rept. State Geologist, 27-30, 1868.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI; 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geor'. ,Surv., Water Supply Paper No. 293, 994 pp., 
1912.) , 
Upper sl1urian In northeas~tern· Iow:a. , A. :G.Wilson: (Ameri-
can G~ologist, XVI, 275-28i; ' 1895.) 
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Jones county, geology. S. Calvin. (Iowa Geol. Surv., V, 33-112, 
189'6.) 
Jones, John H. Statistics in regard to Iowa coal product. CRept. 
Mining Industry in U. S. at 11th Census, 1890, 343-422, 
Washington, 1892.) 
Jordan Sandstone. 
Art~sian wells of Iowa. W. H. Norton: (Iowa 'Geol. Surv., 
VI, 113-428, 1897.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-120, 1895.) , 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 215-306, 1906.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Magnesian series of northwestern states. C. W. Hall and F. 
W. Sardeson. (Bull. Gool. Soc. America, VI; 167-198, 
1895.) " 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. , Iowa Acad. Sci., 
XIX, 147-151, 1912.) _ 
Kansan and Iowan drift, exposures east of usually accepted west 
boundary of driftless area. E. Orr. (Proc. Iowa Acad. 
Sci., XIV, 231-236, 1907.) 
Kansan drift-sheet, relations of Missouri river loess mantle. C. R. 
Keyes. (American Jour. Sci., (4), XXXIII, 32-34, 
1912.) 
Kansan drift-sheet in central Iowa and related phenomena, re-
lations of Wisconsin. H. F. Bain. (Iowa Geol. Surv., VI, 
429-476,1897.) , 
Kansan till-sheet, weathered zone (Yarmouth) between Illinoian. 
F. Leverett. ' (Proc. Iowa Acad. Sci., V, 81-86, 1898.) 
Kansan till-sheet, weathered 1I0ne (Yarmouth). Frank Leverett. 
( Journal of Geology, VI, 238-243, 1898.) 
Kansan Till. 
Mtonian and pre~kansan deposits in southwestern Iowa. H. F. ' 
Bain. (Proc. Iowa AC,ad. Sci., V, 86":101, 18~8.) 
Buri-ed peat-bed in Dodge township, Union cotinty.T. -E. 
Savage. (Proc. Iowa Acad. Sci., XI, 103-1o{j, 1904.) 
, ' 
I ' 
IOWA GEOLOGY AND MINING 509 
Certain fossil plant-remains in Iowa herbarium. T. H. Mac-
bride. (Proc. Davenport Acad. Sci., X, 153-162, 1907.) 
Complexity of glacial period and Iowa's role in its estab-
lishment. C. Keyes. (Annals of Iowa; an Historical 
Quarterly, XI, 1913.) , 
Cretaceous drift-pebbles in northern Iowa. J. A. Udden. 
(American Geologist, XXIV, 389-390, 1899.) 
Drift section and glacial strire in vicinity of Lamoni, Iowa. 
T. J. Fitzpatrick. (Proc. Iowa Acad. Sci., V, 105-106, 
1898.) 
Exposures of Iowan' and Kansan drift, east of usually ac-
cepted west boundary of driftless area. E. Orr. (Proc. 
Iowa Acad. ScL, XIV, 231-236, 1907.) , 
Geology of Appanoose county. H. F. Bain. (iowa Geol. 
Surv., V, 361-437,1896.) 
Geology of Benton county. T. E. Savage. (Iowa G,eol. Surv., 
XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI~ 407-452, 1906.) 
Geology of Boone county. 8'. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee and Buena Vista counties. ,T. H. Mac-
bride. (Iowa Geol. Surv., XII, 303-353, 1902.) 
Goology of Chickasaw county.S. Calvin. (Iowa Geol. 
Surv~, XTII1' ~-292, 1903.) 
• 
• 
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Geology of Clay and O'Brien counties. T. H. Macbride. 
, (Iowa Geol. Surv., XI, 461-508, 1910.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
, Geol. Surv., XIV, 377-552, 1904.) . 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
SUI:V., XVI, 213-306, 1906';) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. Surv., 
XV, 369-431, 1905.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-1i8, 1898.) . 
Geology ' of Davis 'County. M. F. Arey. -(Iowa Geol. Surv., 
x.x;, 487 ~524, 1910.) J 
. Geology of Deeiltur county . . H. F. Bain . .. (Iowa ~eol. Surv., 
, VQI, 255~314, 1898.) . ' 
Geology of Delaware county. , S. Calvi~. (Iowa Geol. Surv., 
", , VlJI, 119.-199, 1898.) .' 
f " Geoiogy of D~s ' Moines 'coimty. " C. R. Keyes. (IQwa Geol. 
•• Surv., lIlt 4~9-492, 1894.) ' .', . 
, I Geology of Dubuque ,county. ~: Calvin ~nd H. F. Ba~n: (Iowa 
Geol. Surv., X, 379-651, 1900.) 
• ! .GeologYof Emmet, Palo · Alto ·and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. SUTV., XV, 22'1~276; i905.) 
. Geolog;y of' Fayette county. . T. E. Savage. : (Iowa Geol. 
Surv., XV, 433-546,1905.) . 
'Geology of Frankiill count~. I. A. Williams. ' (Iowa Geol. 
Surv., XVI, 453-507, 1906.) , , 
Geo'logy of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, ,1910.) , 
Geology of Guthrie county. R. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology) of Hamilton and Wright counties. T. H. Macbride. 
(Ipwa Geol. Surv., XX; 97 ~i38, 1910.) 
. , 'Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv" 
. X, 243-305, 1900.) . ", . ";' ., " ' 
, -Geology of Harrison and 'Monona counties: :8:' Shimek. (Iowa 
Geol,'Surv:, XX~ 27i-483, 1910.) .. , , . 
: Geologti of Henry county. A. H. w'orthEm: (Ge610·g.y of 




. ~ ': r. , : 
. ' 
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HeQlQgy Qf Henry cQunty. T. E. Savage. (IQwa GeQl. Surv., 
XII, 237-302, 1902.) 
GeQlQgy of HQward cQunty. S. Calvin. (IQwa GeQl. Surv., 
XIII, 21-79, 1903.) J: 
GeQlQgy Qf HumbQldt cQunty. T. H. Macbride. (IQwa GeQl. 
Surv., IX, 109-154, 1899.) 
. GeQlQgy Qf IQwa 'CQunty. S. W. StoQkey. (Iowa GeQl. Surv., 
XX, 151-186, 1910.) 
GeQlQgyQf JacksQn cQunty. T. E. -Savage. ':'(IQwa GeQl. 
Surv., XVI, ·563-649,1906.) .... 
'GeQlogy of Jasper CQunty. 1. A, Williams .. (Iowa GeQl. Surv., 
XV, 277-367, 1905.) 
GeQlQgy .Qf JeffersQn 'cQunty, J. A. Udden. ' (Iowa GeQl. 
Surv., Xli, 355-437, 1902.) 
'GeQlogy of .JQhnsQn cQunty. S. Calvin. (IQwa. GeQL Surv., 
VII, 33-116, 1897.) 
. GeQlQgy Qf JQnes cQunty. S. Calvin. (IQwa Ge.oL Surv., V, 
33-112, 1896,) 
'GeQlQgYQf KeQkuk cQunty. H. F. Bairi. '(Iowa GeQl. Surv., 
IV, 255-311, 1895.) , ,. .' , ... 
GeolQgy Qf 'Kossuth; Hancock and WInnebago. ' cQunties. 
...... ,,' 1 _'. 
T. H. Macbride. (IQwa GeQl., Sutv., XIlI; 81~1.22, ~903.) 
GeQIQgy Qf Lee cQunty: A. It.WQrthen. (GeQiQgy Qf IQwa~ 
I " 187-188, 1858.) . 
GeQlQgy Qf Lee CQunty. , C. R. Keyes. (iQwa GeQl. Surv., 
ill, 305-407, 1894.) 
GeQlQgy Qf Linn CQunty. W. H. NQrt-on. , (IQ~a .. GeQl. Surv., 
-IV, 121-194, 1895.) " 
GeQlQgy Qf LQuIsa cQunty. J. A. Udden. · (Tovra GeQl. Surv., 
XI) 53-126, ·1901.): '. . ~ , .. " 
GeQlQgy <;>f LyQn and SiQUX cQunties. F. A . . WHder. (IQwa 
. Geol. Surv:., X, 85-:184, 1900.) · . , 
GeQlQgy Qf MadisQn CQunty.' C. ' A. WhIte:' '(GeQIQgy Qf 
, . IQwa, I, 305-308, 1870.) - .. ',. ,. ' . ,.',' . ' 
GeQlQgy Qf. MadisQn cQunty. .1. L. Tilton. arid H, F ., Bain. 
. (IQwa ·G'eQl. Burv., Vit, 489~539, i897.} '· , \ ..... 
1 Ge910gy ,Qt ¥,a:hasJm ,coup;tY. . H. :· F. BaiIj; ' '. (IQwa GeQl. 
. Surv., IV, 313~380, 1895.) '. :' " " .. ~.' -.... ~ 
, . ,"'" ,,' . 
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Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) , 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
XIII, '293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E: H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) , 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Osceola and Dickinson counties. T. H. Macbride. 
(Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397-460, 1901.) 
Geology of Polk. county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. . J. A. U dden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 19,06.) 
Geology of Scott oounty. W. H. Norton. (Iowa GeQl. Surv., 
IX,389~519, 1899.) 
Geology <>f southwestern Iowa. C. A. White. (Am. Jour. 
Sci., (2), XLIV, 119,1867.) 
Geology of Story county, S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-24-5, 1899.) 
Geology ·of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIil, 185-253, 1903.) 
Geology of Van Buren county. A. H. W-orthen. (Geology of 
Iowa, I, 221, 1858.) 
Geology of Van Buren county. O. H. ~lord-on. (Iowa G.eol. 
Surv., IV, 197-254, 1895.) , . ' 
Geology of Wapello county. A. G. Leonard.. (Iowa Geol. 
SurV., XII, 439-499, 1902.) 
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Geology of 'Varren county. J. L. Tilton. (Iowa Geol. Surv., 
V, 301-359, 1896.) 
Geology of Washington county. H. F . Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) -
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Geology of Woodbury coUtlty. H. F. Bain. (Iowa Geol. 
Surv., V, 241,.~99,)~96.) 
Geology of ~ . I. A. Williams. (Iowa Geol. 
Surv., X, ) 
Iowan drift.. . Geol. Soc. America, XXII, 
729-730, ..L" ....... " .. 
Iowan drift. S. 
602, 1911.) 
Nebraskan drift. B. Shimek. (Science, N: S., XxxIV, 28, 
1911.) 
New light on drift in South Da~ota. J. E. Todd. (Proc. 
Iowa Acad. Sci., VI, 122-123,1899.) . 
Notable ride, from driftless- area to Iowan drift. S. Calvin. 
(Proc. Iowa Acad. Sci., VII, 72-77, 1900.) 
Notes on drift of northwestern Iowa. H. F. Bain. (Ameri-
can Geologist, xxrll, 168~176, 1899.) 
Old channels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Pleistocene in vicinity of Sioux Falls, South Dakota. B. 
Shimek. (Bull. Geol. Soc. America, XXII, 730, 1911.) 
Pleistocene deposits in Warren county, Iowa. J. L. Tilton. 
(Pamphlet, 42 pp., University of Chicago Press, 1911.) 
Pleistocene of Missouri valley. B. Shimek. (Science, N. S., 
_ XXXI, 75-76, 1910.) 
Pleistocene of vicinity of Omaha, Nebraska, and Council 
Bluffs, Iowa. B. Shimek. (Bull. Geol. Soc. America, 
XXII, 730, 1911.) 
Pleistocene succession in Wisconsin. S. Weidman. (Science, 




Present phase of pleistocene .problems in Iowa. , S. Calvin. 
(Bull. Geol. Soc. America, XX,' 133-152; 1909.)' 
- , 
Principal soil areas of Iowa. W. H. Stevenson'. (B'ull. Iowa 
, State College Exp~r. Station, No. 82, 373-388, 1911.) 
Relati'on of WisconsiIi and Kansan drift sheets in central 
Iow.a and related phenomena. , H. F. Bain. (Iowa Geol. 
Burv., VI, 439-476, 1897.) , " 
Some pre-glacial soils. J. A. U dden. 
'Sci., V, 102-104; 1898.) " 
(Pro~: Iowa Acad. 
...." ) 
Study of portion of Iowan drift-border in Fayette cou,nty. 
G. E. 'Finch. "(Proc. Io'wa Acad. Sci., XIII, ~ 215-218, 
1906.) 
. '. 
Sundry provincial and 10<;lal phases of general geologic sec-
tion, of ' Iowa. C. R. KE;)y~s. · (Proc. Iowa Acad,. Sci., 
XIX; 147-151, 1912.) 
Syn6pS.~~ ,of, drift deposits of Iowa. S. Calvin. (Anier~can 
Geologist, XIX, 270-272, 1897.) . 
T~pog'rapby -ap.d elimate of Iowa. H: E. ' Sim~ (Iowa 
Geol. Surv., ,XXX, 48~66, 1912.) 
T~pography and cli:rhat~ of ~owa. :a;. E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 2~3, 45-59, 1912.) 
Weathe~~d ~one (Yarmouth)' between ,Illinoian and Kansan 
: till-sheets. Frank Leverett. (Journal of Geology, VI, 
, 238-243, 1898.) , 
Weat~ered 'zone (Yarmouth) between Illinoian, and Kansan 
till-,sheets. F. Leverett. (Proc. Iowa Acad. Sci., V, 
81-86, 1898.) 
Kaolin., 
¥notat~d catalogue of ntinerals. C. R. Keyes. (Iowa Geol. 
Sury., T, 181-196, 1893.) 
, Geology of'Lee county. C. R. ,Keyes. , (Iowa, Geol. Surv., 
, III, 305-407, 1894.) , 
Kay, 'George F. , Nineteenth and Twentieth Annual Reports of 
State 'Geologist. (Iowa Geol. Burv., Vol. XXI, pp. ix-
, ~vi, Des.Moines, 1912.) .A su;rnmary of the work.during 
the previous two years is given. 
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, 
Kay, George :F. Pr9blems on Border-lines between, Geology 
and other Sciences., (Proc. Iowa Acad. Sci., VoL XVIII, 
p. 93, Des Moines, 1910.) .specia(attentlo~ is called to 
the need of cooperative work , among investigators in 
the different fields of science in the State. 
Kay, ~orge F .. Samuel Cah~in. (Science, N . .s., Vol: XXXIV, 
I. ' pp. 106-107, New York, 1911.) A brief sketch of his 
life is given. , 
Kenwood Shales (Independence). .' , 
" Ge910gy ,o~ Linn county. W. H. Norton." (~o~~: Geol,: ~l~r~" 
IV,121-194, 1895.) ', ' 
Keokuk beds, origin of geodes of. ' F. M.,' Y,rui: Tuy1., (J>:r'~c. 
" , Io,wa~.<!aq.. Sc.iq- :X;IX, 16~-172, :t9~2~), : ' ,,', , ' ,;" -- . 
Keokuk beds, .origin ,of. ,ge<?~~S'. ,F ., M; yanTl}y1.\ (Science, N . 
. , ' . S., XXXy:I;i,569.~ J,~_l~!).. ': :', ',_" " 
Keokuk County. ;, :,;: J~, ,' ::,;, ='" ' ',-
, ' " Analyses oflowacoa:l~. ' ~"" ~~~~~ and A.;s:. Hixs?n. , (Iowa 
': Geol. Surv., X;IX, ;,~1,6tp'1~J 1909.) 
Artesian well at Sig0'\tl,TIey!,' C.;II. Gordon. (American Ge-
ologist, IV, 237 -239t ,1889:) ,', 
.. Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
" VI, 113-428, 1897.) , 
Certain fossil plant-remains in Iowa herbarium. T. H. Mac-
bride. ' (Proc. Dav.enport Acad. Sci., X, 153-162: 1907.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General geology. C. A. White. (Geology of Iowa, II, 267, 
1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
' Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 253-311, 1895.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining, in Iowa. J. H. Lees. (Iowa Geo1. 
Surv., XIX, 521-586, 1909.) 
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Mississippi&n 'rocks of central Iowa. H. F. Bain. (Proe. 
, row a Acad. Sci., ' II, 174, 1895.) 
Sigollrney deep-well. H. F. Bain. (Proc. ,Iowa Acad. Sci., 
l, pt. iv, 36-38, 1894.) . 
Undergrounq w~ter resources of Iowa. 'W. H. Norton. 
(Iow~ Geol. SurV., XXI, 29-1214, 1912.) 
Und~rgroun4 water resources of Iowa. W. H. N-onon. (U. 
S. Geol. Surv., Water Supply Paper No. 293,994 pp., 
1n2.) , 
J~o\Ql~ coqnty, Keology. H. Foster B~ . {1()W~ Gool; · Surv., 
IV, 255-311, t895.) " 
l'~okuk Lj.mea e. 
Brachiopo4s from various locm . sin' Wl\. J. !Ian. (Nat. 
nist'.' New Y()rk~ Pal. VI ~ l e~2.) . 
BrachiopQds 1llentiQp.ed' from l ,w~. :ft. p. Whitfield. (Bull. 
Am~rican Mllf:J. Nft.t . . :~Iist., I,' 39-97; 1882.) 
Catalogue of types and ~i1lr~~ speclwens in paleontological 
collections of geologi:c~~ ~pl'l-rtment, American museum 
of natural history; lowlilj:' ~arboniferous to pleistocene, 
inclusive. R. P. Whitfield and E. O. Hovey. (Bull. 
American Mus. Nat. Hist., XI, pt. 4, 357-500, 1901.) , 
Cement and cement materials of Iowa. E. C. Eckel arid 
H. F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905:) 
Central Iowa section of Mississippian series. H. F. Bain. 
(American Geologist, XV, 317-325, 1895.) 
Cherts of Osage series of Mississippian system. f. M. 
Van Tuyl. (Proc. Iowa Acad. 'Sci., XIX, 173-174, 1912.) 
Cherts of Osage series of Mississippian system. F. M. Van 
Tuyl. (Science, N. S., XXXVI, 569, 1912.) 
Classification of lower carboniferous rocks of , Mississippi 
valley. C. R. Keyes. (Pamphlet, Judd and Detweiller, 
printers, 1-24, Washington, 1892.) 
Crinoids from Iowa. A. H. Worthen. (Geol. Surv. Illinois, 
VII, 264-322, 1883.) 
Ctenacanthus spines from Keokuk limestone of Iowa. C. R. 
Eastman. (Am. Jour. Sci., (4), IV, 10-12, 1897.) 
Description of beds at Keokuk. C. H. Gordon. (Proc. Iowa 
Acad. Sci., I, pt. i, 98-100, 1890.) 
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Description of fossil fishes. O. H. St. John and A. H. Wor~ 
then. (Geol. Surv. Illinois, VII, 53-264, 1883.) 
Description of Iowa fossils. J. Hall. (Geology of Iowa, I, 
606-667, 1858.) 
,Des'cription of new fossils. A. H. Worthen. (Geol. Surv. 
Illinois, VIII, 69-154, 1890.) , 
DescriptiQn of new species of crinoidea. J. Hall. (Boston 
Jour. Nat. Hist., VII, 251-328, 1861.) . 
Description of new species of crinoids. A. H. Worthen. 
(Illinois State Mlls. Nat. Hist., Bull. No.1, 1-39, 1882.) 
Description of new species of fishes. O. H. St. John and' 
A. H. Worthen. (Geol. Surv. Illinois, VI, 245-288, 187:>.) 
Description: of new species of fossils. F. B. Meek and A. H _ 
Worthen. (Geol. Surv. illinois, V, 323-619, 1873.) , 
Description of new species- of fossils from 'Iowa rocks. F . 
B. Meek and A. H. Worthen. (Geol. Surv. illinois,. IT,. 
143-411, 1866.) 
Description. of some new species of invertebrates from pale~ 
ozoic rocks of illinois and adjacent states. S. A. Miller 
and W. F: E. Gurley. (Bull. illinois. State Mus. Nat. 
Hist., No.3; 1-81, 1894.) 
Fossil w\ood from Keokuk formation, Keokuk. S. J. Wal-
lace. (Am. Jour. Sci., (3), XV, 396, 1878.) 
General description. . C. A. White. (Geology of Iowa, I, 
210-215, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. '(Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Des Moines county. 'A. H. Worthen. (Geology 
of Iowa, I, 202, 1858.) 
Geology of Des Moines county. C. R. 'Keyes. (Iowa Geol. 
, Surv., III, 409-492, 1894.) 
Geology of Henry county. A. H. Worthen. (Geology of 
Iowa, I, 216-217, 1858.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., 
XII, 237-302" 1902. ) 
Geology of Jefferson county. A. H. Worthen. (Geology of 
Iowa, I, 237, 1858.) 
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Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
I, 193-196, 1858.) . 
Geology of Lee county.C. R. Keyes. ,(Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of northeastern Iowa. W J McGee. (Eleventh 
Ann. Rept., U. S. Geol. Surv., 312, 1892.) 
, Geology of quarry products [limes]. S. W . Beyer and I. A. 
Williams. (Iowa GeoL Surv., XVII, ,189-588, 1907.) 
'Geology of Van Buren county. A. H. Worthen. (Geology 
of Iowa, I, 228, 1858.) " 
,'" Geology of Van Buren county" ,C. H:' Gordon. (Iowa G~ol. 
Surv., IV, 197-254, 1895.) 
,Keokuk group of Mississippi 'valley • . C." S~ , Beachler. 
" (American Geologist,. X,' 88-96, 1892.) , 
Keokuk species of A'garicocrirl.b'::';'.; , C:"II: GOI'dl1ri:.I (American 
, i ' Geologist, V, 257 -2'6i; '18'90. j • , : ";::i t .. ,', 
New bryozoans. E. O. Ulrich. (Geol.Surv. Illinois, VIII, 
283-688,1890.) '" ' .: "." "<'" ' " 
r I , New speci.es .of ,, ~~h~~ ':~~~,drib~d': " i J s: 'N~wheITY" imd A. H. 
Worthen. (t}eol. Surv., Illinois, II, 9-134, 1866.) 
New species of fishes fr~m Iowa. J. S. Newberry and A. H. 
Worthen. (Geol. Surv., Illinois, IV, 246-374, 1870.) 
New species of fossils from Iowa. A. H. Worthen and F. B. 
Meek. (Geol. ,~urv., Illinois, VI, 489-532,1875.) 
New species of poly'zoans. A. H. Prout. (Geol. Surv. 
Illinois, II,.412-424, 1866.) 
New species of sponges. E. O. Ulrich. (Geol. Surv. Illinois, 
VIII, 243-251, 1890.) . 
Observations on genus Archimedes. J. Hall. (Proc. Ameri-
can Assoc. Adv. Sci., X, 170-180, 1857.) 
Observations on Keokuk species of Agaricocrinus. C. H. 
Gordon. (Proc. Iowa Acad. Sci., I, pt. i, 100-101, 1890.) 
Origin of geodes of Keokuk beds. F. M. Van ~uyl. (Proc. 
Iowa Acad. Sci., XIX, 169-172, 1912.) 
Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) 
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Principal Mis~issippian section. O. R. Keyes . . (Bull. Geol. 
Soc. America, III, 283-300, 1892.) 
Sigourney deep-well. H. F. Bain. (Proc. Iowa Acad. Sci., 
I, pt. iv, 36-38, 1894.) . 
SOJ?e new AmeriGan .fossil ,crinoids. F~ Sprmger. (Mem. 
Mus. Oomp. Zool., XXV, 117-161, 1911.) 
Synopsis of American carbonic calyptrreidre, O."R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 150-181, 1890.) 
Synopsis of American paleozoic echinoids. O. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194,1895.) 
. Ueber das Oarbon des Mississippithales. O. R. Keyes. 
(Neues Jahrbuch fiir Mineralogie, Geologie und Palre-
ontologie. J ahrg. 1896, I, 96-110, 1896.) 
Use of term Augusta in geology. . O. R. Keyes. (American 
Geologist, XXI, 229-235, 1898.) 
Variation of a gasteropod. · O. ,R. Keyes. (American Geol-
ogist, III, 329-333, , 1889.) Specimen, from Keokuk is 
figured. 
Wood. O. H. Gordon. (Proc. Iowa Acad. Sci., I, pt. i, 97-98, 
1890.) 
Keokuk limestone of Iowa, Otenacanthus spines. O. R. Eastman. 
(American Jour. Sci., (4), IV, 10-12, 1897.) 
Keyes, Charles. Aboriginal Use of Mineral Ooal; and its Dis-
covery in the West. (Annals of Iowa; an Historical 
Quarterly, Vol. X, pp: 431-434, Des Moines, 1912.) The 
lignites of the north are shown to have been us~d by 
the Aiouez Indians at the time of the earliest visits 
by the French. 
Keyes, Charles. Administrative Report of Assistant State 
Geologist. (Iowa Geol. Surv., Vol. I, First Annual Rep., 
pp. 7-9, Des Moines, 1894.) , This report contains sum-
maries of the investigations carried forward on the 
coal deposits, clays, gypsum and of several reconnois-
sances in the state. ' 
Keyes, Charles. Adniinistrative Report of Assistant 'State 
Geologist. (Iowa Geol. SurV., Vol. III, pp. 29-38, Des 
Moines, 1894.) Short ·statements are made bf the pro-
gress made in the personal investigations on the gyp-
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sum, coal, Sioux quartzite Thnd areal work; an-d\ of 
the works of the various assistants engaged upon other 
topics. 
Keyes, Charles. Administrative Report of Assistant State Ge-
ologist. (Iowa Geologieal Surv.ey, Vol. IV, pp. 27-28, 
Des Moines, 1895.) The work of the year is summar-
ized; and a brief statement is made of the pUblications 
issued during the year. 
Keyes, Charles. Age of Certain Sandstones near Iowa City. 
(Proc. Iowa Acad. ScL, Vol. I, pt . . ii, p. 25, Des Moines, 
1892.) Owing to the recent discovery of fossils in the 
sandstones near Iowa City the suggestion is made that 
their age may be Kinderhook instead of Missourian as 
has been heretofore regarded. 
Keyes, Charles. Alternation of Fossil Faun~s. (Proc. Iowa 
Acad. ScL, Vol. XIII, pp. 199-201, Des Moines, 1907.) 
In the coal-measures of Iowa, Missouri and Kansas 
there is an alternation of faunas corresponding to the 
. alternation of lithographic units. These have not been 
heretofore clearly distinguished . 
. Keyes, Charles. Aluminum in Iowa. (Proc. Iowa Acad. Sci.; 
Vol. I, pt. ii, pp. 29-30, Des Moines, 1892.) Announce-
mimt is made of the establishment of a plant for the 
manufacture of aluminum in Franklin county. 
Keyes, Charles. American Homataxical Equivalents of Original 
Permian. (Journal of Geology, Vol. VII, pp. 321-341, 
Chicago, 1899.) The lower part of the American sec-
tion compared with the Russian sequence includes beds 
represented in Iowa. There are numerous references 
to Iowa rocks. 
Keyes, Charles. American Species of Polyphemopsis. (Proc. 
Acad. Nat. ScL, Phila., 1889, pp. 299-302, Philadelphia, 
1889.) This is a , revision of tpe species that have been 
referred to this group of gasteropods. 
Keyes, Charles. Annotated BibliograpllY of Iowa Geology and 
Minin~. (Iowa Geol. Surv., Vol. XXII, Des Moines, 
1913.) The list of publications re1 Ating to the geology 
of IOWA is brought down to the enn of 1912. 
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Keyes,Oharles. Annotated Catalogue of Minerals. (Iowa Geol. 
-8urv., Vol. I;-pp.181-196, D~s Moines, 1893.) The more 
"important minerals are noted and their ,peculiarities 
described. The crystallographic features of several 
. kinds are outlined. A notable occurrence of the sul-
phide of nickel is mentioned and photographs of the 
most perfect groups' of crystals reproduced. . 
Keyes, Charles. Annotated Catalogue of Mollusca of Iowa. (Bull. 
Essex Inst., Vol. XX, pp. 61-83, 1889.) In addition to 
notes on the live mollusca of the State numerous refer-
ences are made to the species collectetl in the loess; 
and 'a list of these species known to occur within the 
limits of the State is appended. 
Keyes, Charles. Arkansan Series: A New Terrane of the Car-
boniferous in the Western Interior Basip.. (Proc. Iowa 
Acad . . Sci., Vol. VII, pp. 123-128, Des Moines, 1901.) 
The relative magnitude of the section of coal measures 
deposited in Iowa and that represented elsewhere by 
·the I unconformity-plane at the base are given in dia-
gram. The term Arkansan-series is proposed for the 
exact depositional representation of the gap; and in 
Iowa the term Arkansan unconformity becomes a 
. proper and useful title, 
Keyes, Charles. Attachment of Platycerata to Palreocrinoids; 
and its Effect,S in Modifying the Form of the Shell. 
(Proc. American Philosophical Soc., Vol. XXV, pp. 231-
248, Philadelphia, 1888.) A statement is made of the 
cases heretofore observed and of the opiriions concern-
ing the sedentary habits of Platyceras. There ·is also 
given a brief historical review, with remarks on the 
known examples. Detailed descriptions of numerous 
specimens recently found in which the gasteropods aI:e 
attached to various species of crinoids; together with a 
list of the species of Platyceras which have been found 
attached are given. Four species are described as new. 
3' 
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Keyes, Charles. - A.ttachment of Platycera~ to Fossil Crinoids, 
(American Naturalist, Vol. XXII, p. ~24, Philadelphia, 
1888.)- -A preliminary Synopsis of the-intimate. associa-
tions of the two organisms is given. · 
Keyes,-Charles. Bethany Limestone of Western Interior Coal-
field'. ' (Am. Jour. -Sci., (4), Vol. II, 221-225,1896.) The 
value of the Bethany limestone, the Winterset lime-
stone of Iowa, as a guide-horizon limiting the · pro-
ductive coal-measures, or Des Moines series, above is 
_ emphasized. Synonym is discuss~d in detail 
Keyes, Charles. B~tterment of our Public Highways. (The 
Annals of Iowa; Historical Quarterly, VoL V, pp. 372-
379, Des Moines, 1902.) In the immediate betterment 
of Iowa highways it is urged that by selecting for im- ' 
provement the heaviest parts of a road first, . since 
the. worst stretches are often caused by the presence 
of the best material when burned of road-metal, five 
years would find every principal highway in a count~y 
as passable the year around as a paved street in a city, 
and at very little more cost than is now usually squan-
dered on "working the roads." 
Keyes, Charles. Biographical Sketch of Charles Wachsmuth. 
(American Geologist, Vol. XVII, pp. 161-173,. Minne-
apolis, 1896.) To this biographical account of a dis~ 
tinguished Iowa scientist is added a complete list of 
his published memoirs on the crinoids. There is also 
a recent portrait reproduced. 
Keyes, Charles. Bibliography of Iowa Geology. (Iowa Geol. 
Surv., Vol. I, pp. 209-464, Des Moines, 1893.) The plan 
followed is essentially that of a dictionary catalogue of 
the geological literature, comprising (1) an author'S' 
list with full titles of subjects and the place of publica-
tion, - (2) a titl~ index, (3) subject entries, and (4) 
ctoss-references. For convenience the whole IS ar-
ranged alphabetically. 
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Keyes, Charles. Bibliography of North American Paleontology, 
, 1888-1892. ' (U. S. GeoL Burv., Bull. 121, 250 pp., Wash-
ington;,·1894. ) ~ Contains aMdtati6b.S' on · articles relating 
to Iowa. andpublished'<Qu'ring the ' period. -, .~ 
~eyes, Charles. Brick and Other Clays of ,Des Moines. (Proc. 
Iowa Add'; Sci;, Vol. I;' pt. ii;p: ' 29, Des Moines, 1892.) 
!, '.' )1. A brief 'stat"edteritP6f, tlfe;' claY-indu.stries at Des Moines 
is made. , 
Keyes, Charles. BurntOlay for Roads in the West. (American 
, .' Monthly Reviews df Reviews, Vol. XXV, pp. 72-74, New 
York, 1902.) The use of burnt gUID;bo fot -road im-
provement'is sh0wn' ·to be' cheap and lasting. Its use 
by Iowa railroads for ballast presents many commend-
able features . Singularly where 1;lighways are the worst 
'· the best clays for burning are found. ' The advantages 
of utilizing this road-metal are enumerated. 
Keyes, Charles. Carbonic Column of the Rio Grande. · (Proc. 
, 'Iowa Acad. Sci., VoL XVI, pp. 159-163; Des Moines, 
1909.) Comparison is made with the stratigraphic 
sequence of the upper Mississippi valley. 
Keyes, Charles. Carboniferous Echinodermata of Mississippi 
Basin. (Am. Jour. Sci., (3), VoL XXXIII, pp. 186-193, 
New Haven, 1889.) This is a brief description of the 
lower Carboniferous rocks of the Mississippi basin, 
with suggestions as to the geological classification as 
indicated ,by crinoidal remains. A synop8is of the gen-
era and the distribution of th~ species in the various 
formations are given; also a sketch of the evolution of 
the crinoids during this time. 
Keyes, Charles. Carbonife:tous formations of New Mexico. 
(Journal of Geology, Vol. XIV, pp. 147-154, Chicago, 
1906.) Serial comparison is made with the Iowa, Mis-
souri, Kansas sections of the Carboniferous sequence. 
There are also other referen,ces to the Iowa formations. 
Keyes, Charles. Carboniferous Formations of Southwestern 
Iowa. (American Geologist, Vol. XXI, pp. 326-350, 
Minneapolis, 1898.) The typical section of the Missouri 
series of eastern Kansas is shown to be fully represent-
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ed in south)Vestern Iowa, with the exception 'of the Oot-
tonwood formation and the lola limestone. Nine ter-
ranes are thus for the first time in the state recognizetf. 
Keyes, Charles-. Certain. Faunal Aspects of the Original KiB~ 
derheok. (American Geologist, Vol. XXVI, pp. 315-321, 
MInneapolis, 1900.) Since the ::tGnderhook section at-
Burlington has been pronounced to be mainly pre-L&u-
isianian exceptions to the interpretations are taken. 
Other explanations to the anamalous assemblage of 
fossils and their vertical distribution are . made. This 
later faunal correlation is shown to be closely in agree-
ment with the stratigraphical interpretation. 
Keyes, Cha,.rles. Certain Forms of Straparollus from South~ 
eastern Iowa. (American Geologist, Vol. V, pp. 193'-· 
197, Minneapolis, 1890.) The generic characters of 
Straparollus and Euomphalus are discussed; and the . 
various species foU:nd at Burlington are considered. 
Keyes, Charles. Character and Stratigraphical" Peculiarities ()f · 
Southwestern Iowa· Coal-fields. (Eng. and Mining 
Jour., Vol. LXXIII, p. 661, New York, 1902.) Special 
attention is directed to the Nodaway coal. Results of 
the chemical analyses of this coal . are given, the sam-
ples being from the principal mines in this state. 
Keyes, Charles. Classification of Crinoidea. (.American Natur-
alist, Vol. XXIII, p. 153, Philadelphia, 1889.) A state-
ment is made on the classification of the crinoids and 
the changes necessitated by the discovery of the ven-
tral structure of .Taxocrinus (from the Kinderhook, 
near Marshalltown, Iowa). 
Keyes, Charles. Classification of Lower Carboniferous Rocks of 
Mississippi Valley. (Pamphlet, 24 pp., W ash~ngton: 
Judd and Detweiller, printers, 1892.) Sections and de-
tails of the lower Carboniferous rocks in southeastern 
Iowa are described; frequent allUSIon is made to the 
coal measures of the central part of the State. 
Keyes, Charles. Coal deposits of Iowa. (Iowa Geol. Surv., VoL 
II, 536 pp., XVIII pIs., Des Moines, 1894.) As intro-
ductory, Chapter I takes into account the general as-
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pect of coal and its relations to industrial activitiils of 
mankind. . 
Cha))ter II discuss~s the origin of coal-beds, the source of 
the carbonaceous tnateria~s, the conditions Uhder which 
'they were deposited, and the various strata usually as-
soc1:ated with coal. Detailed references ate made to 
the Iowa field as illustrating the different features. 
In Chapter' III the carboniferoUs basin of the Mississippi 
valley lEI especially considered with respect to its strati-
graphiGlal characteris#cs, its geotectonics, its .local 
structures and its subdivisions. The productive coal-
. measures as, a series of limited coal-basins are especial-
ly described. 
The broader geological features of the coal-fields are con-
sidered in chapter III; and the stratigraphical relations 
of coal-beds to the other geological formations of the 
State are pointed out. 
By way of contrast the lithological characters of the lower, 
or productive, coal-measures and of the upper,· or bar-
ren, coal-measures are described separately. The rela-
tive development of the several kinds of rocks · com-
prised in the coal-measures is considered with refer-
ence to the occurrence of coal-beds. 
Under the title of "Stratigraphy of the Coal-measures" 
(Chapter VI) the general geological cross sections in 
different parts of the coal-fields are described, the form 
of the coal-basins is noted, the remarkable variability 
of the strata is emphasized, the significance of the 
unconformities is pointed out, typical vertical sections 
of the coal strata are given. The broader deformations 
are outlined, and the general conclusions are given re-
garding the local stratigraphy of the Iowa coal-
measures. A special section on the nature of coal-
horizqns is intended to direct attention to certain fea-
tures which are to be taken into account in prospect-
ing and mining coal. 
, I 
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: ';~:p. ,Ohapter .vII, the . desCl;iptio:p.s of, th~ coal-beds, the ex-
~ent of individual coal seams is especially <}onsidered. 
, ,.' , ~h~ ~r;regularities,in origi~al ~eposition, the ,effe~ts of 
e:rosion in cutting out the coal, the interruptions owing 
~:~, ~~,da~l~i~g ap.d , ~indred features are ;;oted in then 
"::~ b~~r~ngsupon minhig operations. ' Lhriitations to the 
, ~' ID:i:g.~~g of co.al ' ow~ng to insllfficien t thickness, and to 
:. ',, ~xce~sive depths' aredescnbe'd in ali their various as-
';:' :,' :, pe6:t~. ",'vithe nvesucc,f?e4~ng chapters' ate given de-
~ ' .. c:i ':','; i t~i~~,~,.q!3SR~~ptlo:Us of.the ,~<il:l.l~beds ~in:(in .North-cen-
~, '. ,,' , tr.~J, J:1e;Utrlitl, ' So\itheastern" Solithwestern and Eastern 
:. , ~! . ',' to·~ji. " ','.: ,) ..... , ; , ! : , . .. . 
" ': c~~p~siH.gn ' or"I~wa 'coals is consid~r~d in 'dhapter XIII. 
A,large number"of special chemical ~nalyses are tabu-
," .' r: ";:,:', ;~~te4 ,"~it:q speciai~~fereh~~ to the ?9mmercial ptoper-
.', ' , J ti.e's' ana 'values of the different Mals of the State . 
. ,,: .A: brief~;;hsideration of the waste hI. coal-mining is given 
in Chapter XIV. The ' '1nost ' serious ' factors are in-
.) ':; ' ; ~fficient inethodsofmining, lack of care in the removal 
" , ,, 6t the coal, and the production of :fine 'Coal. 
a:p.apter XVdiscbsses ' the extent of the coal industry, the 
, '>" growth of production, the number of mines, the value of 
'" the product, the prMent territory supplied with Iowa 
coals, and the possible'markets. 
Keyes, Charles. C0al-tloras of Mississippi Valley. (Science, N. 
S.; Vol. XI, pp.898-900, New York, 1900.) Something 
of the great richness of the coal-floras of the State is 
noted. It is estimated that there are 150 localities and 
30' different horizons where coal-plants have been re-
ported in Iowa. The recent finds of nodules bearing 
plant-remains finely preserved, sjmilar to those of the 
famous Mazon creek, Illinois, of specimens preserving 
the woody structure to perfection, and immense slabs 
covered by ferD;s ar:e mentioned. ' 
,Keyes, Charles. Coal Measures of Central Iowa; and Particular-
ly in vicinity of Des Moines. (American Geologist, Vol. 
II, pp. 396-404. Minneapolis, 1888.) The sketch is ac-
companied by descriptions of sections of the geological 
" 
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formations near Des Moines, 'with references to the fos-
sils in the middle' coal measures. Incidental reference 
is made to the eastern extension Qf the Oretaceous . in 
central Iowa. 
Keyes, Charles·. Ooal ·Measures of Iowa. (Eng.. and .. Minip.g~ 
. Jour., Vol. LVII, pp. 269-297 and pp. 317-318, New 
York, 1894;) The: Western Interior coal-field is de-
scribed and the conditions under which the coal-beds 
were formed are discussed at length. A number of 
sketches illustrate the various features emphasized. 
, T,he larger structural characteristics 'of the coal-meas-
ures are graphically represented. 
Keyes, Charles. Oollector; a Journal of Natural History. (Two 
. Volumes, 144 pp., Des Moines, 1881-2.) . Oontains many ' 
short notes on Iowa geology. . . 
Keyes, Charles. Oomparative Values of Different Methods of 
:Geologic Oorrehition. · (Proc. Iowa Acad. Sci., Vol. X, 
pp. 105-107; Des Moines, 1903.) Attention is called to 
the application of several methods of correlation at 
once. . This procedure w~s adopted in the course of 
geologic work in' Iowa and Missouri. This paper is a 
summary of results. 
Keyes, Charles. Oomplexity of Glacial Period and Iowa's Role 
in its Establishment. (Annals of Iowa, Historical 
Quarterly; Vol. XI, Des Moines, 1913.) A brief edi-
torial describing McGee's work in connection with 
glacial studies in Iowa. 
Keyes, Charles. Oontribution to Fauna of Lower Ooal Measures 
of Oentral Iowa. (Proc. Iowa Acad. Sci., 'Vol I, pt. ii, 
pp. 22-23, Des Moines, 1892.) Description and notes 
are given on three . species, which, however, were pre-
viously descri~ed as new. 
Keyes, ·Charles. Oorrelative Relations of Oertain Subdivisions 
of Coal-Measures in 'Kansas. (Amencan Geologist: 
Vol. XXV, pp. 347-353, Minneapolis; 1900.) The much 
discussed Kansas sectlo'n oftheCa:rbomferous 'rocks is 
compared with the sections of other parts of the western 
Interior coal-basin, including Iowa, and the bearing of 
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the classifications thus represented upon other parts of 
the region is noted. Special attention is called to 
Swallow's early names for various subdivisions of the 
coal-measures. . 
Keyes, Oha.rle~. Cretaceous Formations of Iowa. (Proc. Iowa 
Acad. Sci., Vol. I, Part iv, pp. 25-24>, Des Moines, 189~.) 
Announcement is made of the discovery of what ap-
pears to be Fort Pierre shales in Iowa, thu.s sho~ing 
that four out of the five great terranes of the Cre-
taceous rocks of the Northwest ar~ present in the state. 
The areal distribution and thickness of the several 
numbers, as shown by recent deep well-borings, are 
discussed. 
Keyes, Charles. Crustal Adjustment , in Upper Mississippi 
Valley. (Bull. Geol. Soc. America, Vol. V, pp. 231-242, 
Rochester, 1894.) From the recent investigations con-
cerning the coal it is shown that there exist small 
"faults the number and extent of which have never been 
fully r"ealized. Sundry sketches illustrating the phe-
nomena are introd-qced. Several distinct types are 
noted. In the case of many of the faults of small throw 
the stresses may have been superinduced by the dim-
inution in bulk of lenticular coal-beds at horizons 
somewhat lower than those in which the dislocations 
are manifested. 
Keyes, Charles. Des Moines River and origin of the Name. 
(Annals of Iowa: Historical Quarterly, Vol. 'w, pp. 
554-559, Des Moines, 1898.) In the first decade follow-
ing i700 the present Des Moines river was thought to 
be the principal stream h€;lading to the northwest fur-
country. On the maps of the day it is represented as 
longer and larger than either the Mississippi or the 
Missouri rivers. It was possible for the French voyag-
eurs to leave the Lower Mississippi by canoe or long-
boat and proceed up the Des Moines through tbe Min-
nesota river and Red River of the North ' to Hudson 
Bay without getting out of their boats. The Sioux 
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name of the Des 'Moines river is shown to be derived 
from the red sandstone cliffs in Marion county. Several 
early maps are reproduced. 
:Keyes, Ch~les. Depositional Equivalent of Hiatus at Base of 
Our OOal Measures. (Proc. Iowa Acad. Sci., Vol. VIII, 
pp. 119-123, Des Main,es, 1901.) The true significance 
of the unconformable relations between the coal meas-
ure~ of Jowa and the underlying .rocks has never been ' 
tully ~ppfeciated. By figures and diagrams it is shown 
that this ijtratigraphic gap is represented fartper south 
by !'iBveral thollsand.s of feet of strata. ' 
J,,~., OPI»'J", Pepositional Measure of Uncon~ormity. (Bull. 
G~()l. ti~fJ. America, Vol. XII, pp. 173-196, Rochester, 
lqOl,), rhe stratigraphy of the -Western Interior coal-
1J.eld iN described, typical geological sections considered 
14 the ~yeral states, and an exact correlation of their 
se~tions suggested. In the northern part of the field the 
unconformity at the base of the coal-measures is con-
sidered in its various phases. It is shown that the coal-
measures of the region find greater development than 
jn any other locality in America. In the Arkansas part 
of the coal-field 18,000 feet of sediments were deposited 
during the interval represented by the basal uncon- ' 
formity planes in Iowa. Diagrams accompany the 
paper. 
I(eyes, Charles. Depositional Phases of Eolation under the 
Stimulus of Aridity. (Proc. Iowa Acad. Sci., Vol. XVIII, 
pp. 101-103, Des Moine's, 1911.) Special ' reference is 
made to the features of the Great Plains. 
Keyes, Charles. Description of Two New Fossils from Devonian 
of Iowa. (Proc. Acad. Nat. Sci., Philadelphia., pp. 247-
248, Philadelphia, 188g.) 
Keyes, Charles. Devonian Hiatus in Continental Interior; Its 
Character and Depositional Equivalents. (Proc. Iown 
Acad. Sci., Vol. IX, pp. 105-112, Des Moines, 19()2 .. ) 
Near the Osage river in southwestern Missouri the en-
· . I 
, I 
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tire Devonian section is missing. ·The sections on .either 
.side ,are compared with the great Devonian sequence of 
Iowa. ' 
Keyes, Charles. Devonial Interval in Missouri. (Bull. GeoL Soc. 
America, VoL XIII, pp. 267-292, Rochester; ·1902.) Com-
parison is made of the p.nimportant section represented 
in northern Missouri with the varied' and extensive sec-
tion of Iowa. A graphic . correlation of typical sections 
, . from northern Iowa to Atkansas is made. .' r, ' 
Keyes, C.harles. Distribution of Certain Loess Fossils. (Ameri-
. ~- - . 
i, 
can Geologist, VoL VI; p.l19, Minneapolis, ,1890.) The 
geographic range of ,certain "of the- loess, f.ossihrfound'ih 
, Iowa; and the adjoining parts of the neighboI1ing states 
is discu'ssed. ' ' " It, ;1: 
: Keyes,'''Charles. Diverse' Origins arid Dive'r's~ "riimis 'of Forrna-
, " tion ' of Lead and ZInc ' Deposi ts . (if Mississirppi Valley. 
': . , (Trans. American In'st: Mining Eng.,' V 6L "XXXI, pp. 
, . " 603-611, 'N ew York, 190J. )" 'Spe'Ciar referenc~ is mad0 to 
. "the formation of the 'lead arid zinc' depo&it~ 'of the 1>u-
buque region. '. '. 
Keyes, Cha·r1es' . . Dual Character of Kinderhook Fauna~ (Ameri-
can Geologist, VoL XX, pp. 'i67 -i 76,' MihIi.eapolis, 1897.) 
At Eurlington and southward the tW:o-fold character of 
the fauna of the'Kind,erllook beds is emphasi;ed; and its 
significance in classification 'pointed out: 
Keyes; Cha:rles; Earliest Explorations of Iowa-land. (Annals 
" . 
of Iowa; an Historical Quarterly, VoL X, 'pp. 265-272, 
Des' Moines, 1912.) . .l\ccomits are given of several 
Frencli explorers wh'o 'visited the region now included 
within the boundaries 'of the state of Iowa before the 
appeararice of Marquette arid Joliet. 
Keyes, Charles. Eastern ExtenSIon 'of Cretaceo~s in Iowa. (Proc. 
Iowa Acad. Sci., Vol. I, pt. ii, p. 21, Des Moines, 1892:) 
AnnouiIce'mei:J.t is ma:de of the diRcovery of certain Cre-
taceous fossils in the drift near Des Moines '; the prob-
. ;. . " ~ .able ' eastern limits of ! the Cretaceo'Us -rocks in the state 
are discussed. 
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Keyes, Charles. Economic Aspects of Work in Pure ; Science. 
(The Annals of Iowa: Historical Quarterly, Vol. V, pp. 
292-293, Des Moines, 1902.) . Some of the advantages of 
applied geology are set forth with special refere~ce to . 
the utilitarian trend of scientific investigation by geol-
, ogical surveys. "-
Keyes, Charl~s . Elston Holmes Lonsdale, Memorial. (American 
Geologist, Vol. XXI, pp. 264-265, Minneapolis, 1898.) In' 
the biographical sketch of ·Mr. Lonsdale', his work in 
Iowa, while assistant geologist, is especially consid-
ered . . 
Keyes, Charles. Eolian Origin of Loess. (Am. Jour. Sci., (4), 
Vol. ·VI, pp. 299-304, New Haven, 1898.) Dust-storms 
on the Missouri rivElr a~e described and ar~ thouglift0 ' 
be t:b;e . di~~ct , origin ·of ,the loess. d<,!posits covepng the 
bluffs, , Observation~ arerecio~ded on }he western border 
of Iowa as far north as Council Bluffs. " The rate of 
~ , ... :- d~posi tlo'U is estimate~; and the retenti~n' of the wind-
bor:ri:e. :materials is shown to' be ' acco~plished by the 
. '" ' f' . vegetat~on." : 
E:~y~s, pharie~. ' Epoch i~ History of Aluerican Scletiee. · (An-
., nals of Iowa, HistQ:rical Quarterly, (.3), Vol. II, pp. 345-
364, 'Des Moines, 1896'.) ' There',are giv:en a brief account 
of their work, and biog;a:J?hical ', ske.tches . of .' the lat~ .. 
Ohar-Ies ,Wachsmuth, . and ' of Frank Springer, two " of ' 
Iow~ 's m<;>st 9.istinguishe~ scientists, arid .authors of' a. 
monumental ,work on the fossil remains comprised ip. a 
, m:o~ograph on th'e Crinoidea 9amerata, of North Amer-
, ica, . A portrait of eaGh author and s~veral _ pen-and-
,_. ink dra:wings showing characteristic forms which the 
authors had :~nder " co;nsider'ation 'are giv~n: _ A list 
ot' 'th~ , a~thors' .most 'important 'pUblications is ap-
ended. .: .. , 1 ~'I -". ; , . ' ... ., , "r" 
, . ,P . _, .. ' . . _ 
···:i·' : .,~.;. ~"l " " ft····; j.1 ':' " ' , 1'" _ " .... ~ , t .. , . . _ _ .' .. Kef~'s" Charl~s.' . :F.~iln4 or .~djvfl.r Q.oa;l1Y.(ea:svre's 9f:Qen1ral I0wa: . 
I j ,'... ., • '. I .. , ' ! i ' '.. , . ~ ~. '. , . , . : ~ .. 
: ." f':~ "(P:,<?~~ Ac,a~d·,, ~fLt: Sci" r~~1~del~4ill' :1~88?fJ?< 231-247, 
"., T ,P4~J~de!phla, J888.) , 1\ bhef ~ket~4 ' IS ' gni~n of the 
~ .,,-..:.. J, .~ !. .. j,).~ "C .. i~~' I I' .. . ~ .. \ .in '· ;:i ,:: .S '<~ :f) ..• ~. 'i',. J : ~: . J '.)ii·~ .:":~7 · ·' 
532 ANNOTATED BIBLIOGRAPHY 
geological formations, together with notes on many of 
the fossils occurring in the rocks of the region. Three 
, species are figured and described as new. 
Keye~, Ch3lrles. First Recorded Use of Mineral Coal iIi America. 
(Scientific American, Supp;, LXXIV, p. 34, New York, 
1912.) Abstract is given of a more extended account 
under the same title. 
Keyes, Charles. First Reported Use of Mineral Coal in America. 
(Eng. and Mining Jour., VoL XCIV, pp. 27-28, New 
York, 1912.) The discovery of coal in the upper Missis-
sippi valley preceded that in the' east by 50 years. It 
was probably used by the Ioway Indians before the ad-
vent of Europeans. ' 
Keyes, Charles. Formational Synonymy of Coal-Measures of 
Western Interior Basin. (Proc. Iowa Acad. ,Sci., Vol. 
VII, pp. 82-105, Des Moines, 1900.) . A standard section 
of the geological terranes represented in the coal-meas-
ures of Iowa is given. To it are referred all the- known 
formations. The recognized subdivisions are briefly de-
scribed. A general cross seetlon along the Missouri 
river from Kansas City to Council Bluffs is represented. 
The outcropping edges of the several terranes are drawn 
on a sketch-map of Iowa, Missouri, Kan~as and Ne-
braska. A complete synonymic list follows. 
Keyes, Charles. Fossil Faunas in Central Iowa. (Proc. Acad. 
NaL Sci., Phila., pp. 242-265, Philadelphia, 1891.) 
The biological relations of the fossils are summarized; 
a general section of the rocks of the region and a list 
of the fossils found in the middle coal measures are 
given, together with notes and bibliographic references 
to many of the forms found in the rocks near Des 
Moines. A synoptical table (}f the gene-ra and species 
thus far recognized is appended., 
Keyesr cimrres. Genes-is ot American ActinoorinaiWe.. {Ameri- ' 
can Naturalist,. .V oJ. XXIV,. pp. 2~~ Philadelphia,. 
1890-_) Thig. ig. It diseossion CJf the evolution of snndry 
• 
eharaeierisfic- fonn$ of erilu)ids, chieft:y-,fmmd .. i.n:. Yowa 
~~ . 
, , 
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Keyes, Charles. Genesis of Certain Cherts. (Proc. Iowa Acad. 
Sci., Vol. X, pp.103-107, Des Moines, 1903.) It is stated 
that the evidence recently obtained indicates that the 
cherts of the Early Carboniferous formations of Iowa 
and Missouri were formed long after the rocks were 
laid down. The process of formation is analogous to 
that of ore-genesis under similar conditions, or through 
metasomatism. 
Keyes, Charles. Genesis of Ozark Lead-Zinc Deposits. (Mining 
W orId, VoL XXX, pp. 431-433, 481-485 and 543-546, Chi-
cago,1909.) Numerous references are made to the Iowa 
deposits of lead and zinc. 
K-eyes, Charles. Geographic Distribution of Lead and Zinc De-
posits of Mississippi Valley. (Eng. and Mining Jour., 
VoL LXXXVI, pp. 1004-1005, New York, 1908.) The 
localization of ore deposits in synclines appears to ap-
ply to the Dubuque region as well as in the Ozarks. 
X"JeS, 'Charles. Geological Age of Certain Gypsum Deposits. 
{American Geologist, Vol. XXX, pp. 99-102, Minne-
apolis, 1902.) Evidence is adduced for a Cretaceous age 
of the Fort Dodge gypsum. The assignment of a Per-
mian age as recently advanced appears to be precluded 
by all direct testimony available; in fact a Permian age 
seems entirely impossible. 
Keyes, Charles. Geological Formations of Iowa. . (Iowa GeoL 
Surv., VoL I, pp. 11-161, Des Moines; 1893.) The- his-
tory of opinion regarding the various geologioal forma-
tions represented in the state is brought down to date. 
New personal observations are recorded. The Carbonif-
erous terranes. are especially considered and described, 
because of recent extensive field-work in ihis and neigh-
boring states. A separation -of the coal-measures into 
two -divisions is made--:-the D.es---Mtmtes- ali tIre: Mis-
''SOuri. The 'Str.atigraphyofilie-~ is discussed in 
considerable det~L 
Keyes, Charles. Ge(11dlf8.d Map of Io-W3. (Annals of-. Io-wa, . Histerical 'l~tt~lly, (3), VoL ·Ir pp. 294-297, Des V~~ 1894u) ' 1r&is arli~le' is .a.brier pepular statement 
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on the geological mapping methods being; followed by 
the new survey. The significance of the various colors 
is also explained. . . 
Keyes, Charles. Geological Mapping of Iowa. (Mon. Rev. Iowa 
Weather Serv., Vol. V, No.2, pp. 4-6, Des Moines, 1894.) 
The construction of a geological map of the state'is ex-
plained,· and its service as a soil-index is pointed out. 
A properly constructed map thus puts in the hands of 
eve'I'Y citizen in every locality the means by which he 
may 'readily know just what mineral substances he may 
expect to find and for what it is useless to search. 
Keyes, Ch8irles. Geological ,Position of Trans-Mississippian, 
Coals. (Eng. and Mining J our., Vol. LXIX, pp. 528- · 
529, New York, 1900.) A table indicates all the geol-
, o·gical formations of the coal-measures of the'region. In 
'Iowa the terranal percentages of coal-production are 
calculated to be for the Cherokee shales 83.4 per cent.1 ., 
for the Appanoose limestones and shales 15.4 per c~~t.;" 
for the Marais des Cygnes to per cent., and for the 
Atchison shales 0.2 per cent. The coal-beds are also 
briefly described. 
Keyes, Charles. Geological Structure and Relations of Coal- . 
bearing Strata of Central Iowa. (Proc. Iowa Acad. Sci., 
VoL I, pt. ii, pp. 27-28, Des Moines, 1892.) A ~ummary 
is given of observations made along the Des Moines 
river, chiefly in the vicinity of Des Moines. 
Keyes, Charles. Geological Survey of Iowa. (Annals of Iowa: 
Historical Quarterly, (3), Vol. ill, pp. 111-121, Des 
Moines, 1897.) There are given brief accounts of the 
organization and work of the several attempts to carry 
on the ,geological surveys of the state. Portratts of 
,former State Geologists accompany the. sketch. 
Keyes, Charles. ' Geology of Des · ¥o~:oes County. (Iowa GeoJ. 
Surv., Vol. III, pp. 409-492, :p,e.s Moines, 1894.) The 
, principal features described;, ~~~;:. \} . 
~it1,lation an~ extent, previous wo.r~~ : ,\.', 
Physiograp~Yl, surface, reJief~ ; tab!~ of ;a+titudes" ,drainage. 
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Stratigraphy, general geological · relations, classification of 
formations, general section, standard section, Prospect 
Hill, Augusta, southwest corner . of ,couRty)"southwest 
:of Danville, Mississippi river sections, Huron section, 
Dolbee creek section, Oak creek section, Patterson sec-
tions, Skunk River sectio:qs, Flint River sections, Knotty 
'creek, Big Hollow, · Pleasant Grove; geological forma-
tions, Mississippian series; Kinderhook, correlations of 
.,Kinderhook, useful deposits; Augusta, lower Burling-
,ton, upper Burlington, Montrose <cherts, Keokuk lime-
stone; St. Louis; upper Carboniferous or coal-measure::;, 
,: Des Moines; Pleistocene, general character, lower till, ' 
~ loess, terraces, glacial markings; geological structure, 
general arrangement; geological cross 'section, Missis-
sippi river section, Skunk river' section; 1kIi:~91;!fon;nitiE:!~ ' 
Building stones, Burlington township, Union, Augusta, 
. Da:p.ville, Flint River, Pleasant Grove, Fratlklin, Yel-
low Springs, Huron, ahd Benton townships; clays, min-
, ,erals, polishing materials, ' limes, road-n;letals, sands" 
waters and water-powers. ",,) 
The g~ological :rnappi,p.g and r~porting oJ). .Des Moines 
county was the first areal work completed by the new 
Iowa geological survey. A large ,part of , the district, 
,howev.er, had been investigate,d sev~r.a). years previous, 
ang. the, boundariet3 Qf th,e , variqus g.~ol.qgical forma-
.tions and .their delimitations d,eteIT1).ined. ), . . 
K,eye~, Charles. Geology of Lee County. (Iowa . Geol. Surv., 
yol. III, pp. 305-407, Des Moines, 1894.) . The follow-
" jp.g feat}lres are discussed: , . ,. , 
Introduction, area and location, previous geological work . 
. Physiography, surfac~, relief, table . of altitudes, ' drainage:? 
Stratigraphy, geological relations of' formations, table of 
~trata, general geological seCti0'~; . ·typical exposures; 
st~ndard sections, JMis~lssippi ~i~e1f s~ctions, Skunk 
... ;Riyer secti<?n~, Des, Moines , R~'YE;)r ~~~~iqp.s, : other sec-
tions; geological forma,tions; Missis~p?i.~n ~~ries, Kin-
derhook shales, Augusta limestone, LqWer.,Burlington 
) :_~ , I .... ~ 
limestone, upper Burlington limestone, Montrose 
536 ANNOTATED BIBLIOGRAIPHY 
cherts, Keokuk limestone, Goede bed, Warsaw 
shales, St. Louis limestone, Concretionary lime-
stOHfr, breciated limestone, white limestone; Upper 
Carboniferous, Des Moines shaies; Pleistocene deposits, 
lower till, blue bowlder-clay, yellow bowlder-clay, loess, 
terrace formations; geological structure; general rela-
tions, geological cross section, Mississippi River section, 
Skunk River section, Des Moines River sectioni deform-
ation of strata; unconformities, coal measures and Saint 
Loms limestone, drift and indurated rocks; coal, build.! 
ing-stones, limestones, sandstones, clay deposits, charac-
ter and distribution, clay industries ; sands, road-mate~ 
rials, macadam, gravels, clay; cements, lime, minerals, 
soils, waters, surface, artesian, mineral. 
Keyes, C'harlesc~ Gigantic O'rthoceratite from American Carbon-
iferous. (Science, N. S., Vol. III, pp. 94·95, New York, 
1896.) A short summary is given of the forms of 
Orthoceras known from the Carboniferous strata of the 
country, and attention is called to the recent finding in 
Guthrie county of a very large shell, probably orig-
inally over six feet in length. ' It is called. Ortnoeeras 
fansTe1·ensis. ' 
Keyes; Charles. Glacial Scorings in Iowa. (Iowa Geol. Surv., 
Vol. m~ pp. 147-165, Des Moines, 1894.) The: kn.own 
localities are listed where in Iowa glacial strire have 
been observed; and the determined directions- of the 
strire are tabulated. A number of unusually :tine striate:(i , 
surfaces newly discovered are, described and several 
photographs are reproduced showing the ice-1Iutings 
and other markings. 
Keyes, Charles. Growth of Iowa's Coal Industry. (Mon. Rev. 
Weather Serv.~ Vo1. -V, No. 12, pp. 5-7, Des Moines, 
1894.) The growth ()f Iowa's principal mining industry 
is traced fr-om tne time when coal was first taken out 
of the ,g1'Qund for commercial purposes. The state's out-
put is ~lso compared with that of neighboring states. 
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to making the report on the coal deposits is tabulated: 
The production is also grouped according to the sev-
eral sections of the state. 
Keyes, Charles. Gypsum Deposits of Iowa. (Iowa Geol. Surv" 
Vol. III, pp. 257-304, Des Moines, 1894.) In describing 
the geological features of the region the unconform,able 
relations with the coal-measures and St. Louis lime-
stone are especially emphasized. The outcrops are con-
sidered in detail. Origin and geological age of the 
gypsum' are discussed at some length; and the evid~nce 
adduced seems to point to a Cretaceous age. From simi-
lar shales further north Lesquereux described leaves 
which he assigned to the Dakota stage. ' 
The composition, present uses and probable future uses of 
the gypsum are described; also the character of the 
beds, their extent and value; their general availability, 
the ' production and markets. The milling and prepara-
tion of the gypsum for market are entered into in con-
siderable detail. 
An important fact brought out is that the gypsum is a 
long basin having its main axis trending northeast and 
southwest instead of northwest and southeast as for-
merly supposed. Predictions of extensive deposits far 
beyond the known limits of the gypsum have since been 





Charles. Horizons of Arkansas and Inqian Territory 
Coals compared with those of other TraIJ.s-Mississippian 
Coals. (Eng. and Mining Jour., Vol. LXXI; pp. 692~ 
693, New York, 1901.) The industrial aspects of a 
knowledge of , the exact stratigraphic horiz'on~ of the 
coal beds areempha'sized. ' Differences, between the 
southern and northern sections of the coal-measures are 
pointe'd out by diagrams. ' . . " 
Charles. Iowa Coal Beds. (JMon. Rev. ·I~wa· Weather 
and' Crop Service, Vol. IV, No. 1j pp. 3~5, He's Moines, 
1893.) The 'general geology, production' and availability 
of the coal deposits of Iowa are deseri'bed: ~ ;, 
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Keyes, Charles. Iowa Coal Beds. (Coal Trade Journal, Vol. 
XXXII, p. 133, March 1, 1893.) 
Keyes, Charles. (Iowa Gypsum. (The Mineral Industry, Vol. 
IV, pp. 379-386, New York, 1896.) The industrial 
aspects of the Iowa gypsum interests are described at 
some length. Geology, chemical composition and extent 
of the deposits are considered. The present uses of 
gypsum and the methods of its preparation for market 
are also described. Photographs of the gypsum de-
posits are given. 
Keyes, Charles. Iowa's Gypsum Deposits. (Mon. Rev. Iowa 
Weather and Crop Service, Vol. IV, No.3, pp. 2-4, Des 
Moines, 1893.) The geology of the gypsum region is 
described, with special reference to the amount and 
availability of the gypsum deposits of t4e state. 
Keyes, Charles. Iowa Mineralogical Notes. (Proc. Iowa Acad. 
o Sci., Vol. I, pt. iii, pp. 19-22, Des Moines, 1893.) A de-
scription is given of certain recent finds of minerals in 
the state. Some unusually perfect crystals of pyrite are 
figured. The Keokuk millerites are described in ' detail. 
Announcement of the presence of eruptive rocks in 
northwestern Iowa is also made. 
Keyes, Charles. Iowa's Contribution to Glaciology. (Annals of 
Iowa, Historical Quarterly, Vol. IV, pp. 394-396, Des 
Moines, 1900.) Statement of the part Iowans have 
played in advancing knowledge concerning the Great 
Ice Age. Particular attention is directed t.o the recent 
voluminous writings of Frank Leverett. 
Keyes, Charles. Iowa Scientist and His Work. (Annals of 
Iowa, Historical Quarterly, Vol. IV, pp, 383-392, Des 
Moines, 1900.) An outline of the great work on glacial 
geology. by Frank Leverett, an Iowan, is given, together 
with a biographical sketch and a portrait. The volum:e 
reviewed comprises some 800 pages and is regarded as 
one of the notable contributions to American geology. 
The subject matter covers mainly the southeastern part 0 
of. the state. . 
I 
I ' 
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Keyes, Charles. I owa Volcano. (Mon. Rev. Iowa Weather and 
Crop Service, Vo1. IV, pp. 5-6, Des Moines, 1893.) Erup-
tive rocks in northwestern Iowa are described. 
Keyes, Charles. Kinderhook Stratigraphy. (Journal of Geol-
ogy, Vol. VIII, pp. 315-321, Chicago, 1900.) Regarding 
the Iowa part of the memoir special attention is called 
to the great development of the shale beneath the lime-
stone at Burlington as indicating a mingling of De-
vonian and Carboniferous faunal elements. By diagram 
the commonly recognized basal number of the Mississip- . 
pian series is shown to fade out northward, leaving the 
supposed base in the middle of the great shale-section. 
The basai shale at Burlington' represents much more 
than the Hannibal shale of Missouri. 
Keyes, Charles. Lime Creek Fauna qf Iowa in Southwestern 
United States and Northern Mexican Re¢.on. (Proc. 
Iowa Acad. Sci., Vol. XIII, pp. 197-198, Des Moines. 
'1907.) Comparison of certain Devonian faunas of 
southwestern United States is made with that occurring 
in the Lime Creek shales. A list of a score or more 
of the most characteristic Lime Creek species is given. 
The wide geographic relations . of this peculiar fauna 
are discussed. 
Keyes, Charles. List of Carboniferous Fossils from Des Moines. 
• (Iowa Geol. Surv., Vol. VII, pp. 330-335, Des Moines, 
1897.) The components of a remarkable fauna com-
posed mainly of minute gasteropods are here enumer-
ated. Only from one other locality is this assemblage 
of fossils reported. '. 
Keyes, Charles. Lower Carbonic Gasteropoda from Burlington, 
Iowa. (Proc. Acad. Nat. Sci. Philadelphia, 1889, pp . . 
283-298, 1889.) This is an annotated list of the species 
of gasteropods found in the Kinderhook beds and. Bur-
lington limestone at Burlington, Iowa. 
Keyes, Charles. Marked unconformity between Carboniferous 
and Devonian Strata in Upper Mississippi Valley. (Am. 
Jour. Sci., (4), Vol. XXXVI, pp. 160-164, New Haven, 
1913.) Recent recognition for the first time of sections 
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in which the two groups of strata are seen in juxtaposi-
tion enables wide generalization to be made concerning 
the exact relationships. 
Keyes, Charles. Memorial of Cha:rles Wachsmuth. (Proc. Iowa 
Acad. Sci., Vol. IV, pp. 13-16, Des Moines, 1897.) A · 
biographical sketch of one of the state's most distin-
guished scientists is given, with portrait. 
Keyes, Charles. Methods of Determining Natural Resources of 
a Region. (Mon. Rev. Iowa Weather Serv., Vol. VI, No. 
3, pp. 5-7, Des Moines, 1895.) The work of the geologi-
.cal survey is briefly outlined and some of the important 
results summari.zed. Among the things attained for the 
state are provisions of a suitable foundation for de-
tailed and intelligent search for mineral wealth, the as-
surance of permanency and development of the re-
sources already known, the establishment of an official , 
guaranty respecting the natural wealth of the state, the 
formulation on a scientific basis of a stand.ard by which 
the geolo.gical feat~res of the region may be-compared 
with those of other districts, and an advancement of 
agricultural and horticultural _interests and the placing 
of them upon a firmer basis. 
Keyes, Charles. Mid-Continental Eolation.,·. (Bull . . Geol. Soc., 
America, Vol. XXII, pp. 687-714, New York, 19).2.) 
Origin of the Great Plains through eolation is discussed 
in its various phases. This .region forms a vast area of 
deposition for the exported dusts of the western deserts. 
The features of the region are ,analyzed in accordance 
. with eolic principles . . Objections to the lacustran theory 
and . the weaknesses of the fluvatile hypothesis are 
, . 
pointed out. ~ . 
Keyes, Charles . . Missourian Series of CarboI).iferous. , (Ameri-
can Geologist, VoL XXIII, pp. 298~316, . Minneapolis, 
1899.) A general · s~ction of the -Upper Coal-measures 
of Missouri is giyen, with the grouping of the various 
strata· into ten formations ·which are designated by spe-
'cia~ names·. Southw;estern .Iowa is ,especially con sid-
IOWA GEOLOGY AND MINING 641 
ered in this connectIon. Over 1,000 feet of strata are 
ascribed to the Missourian series in this part of the 
~tate. The upper part of the series is not represented 
within the limits of Iowa. 
Keyes, Charles. Names of CoalsW est of. the Mississippi River. 
(Proc. Iowa Acad. Sci., Vol.· VII, 128-137, Des Moines, 
1901.) A sta~dard terranal classification of the coal· 
measures of the Western Interior region isg~ven, to 
which are referred all the known coal-horizons. The 
three serial subdivisions recognized are Arkansarr, Des 
Moines and Missourian. 
Keyes, Charles. Naticoid Genus Strophostylus. (American 
Naturalist, VoL XXIV, pp. 111(1117, Philadelphia, 
1890.) Some of the forms described' are from Iowa 
rocks. The definition of the genus is based largely upon 
Iowa species. 
Keyes, Charles. Natural Gas an9- Oil in Iowa. (Proc. Iowa Acad. 
Sci., Vol. I, pt. iii, pp. 15-18, ])es Moines, 1893.) State-
ment is made of the various conditions necessary for a 
successful flow of natural gas and mineral oil and an 
, application of the principles involve to Iowa. 
Keyes, Charles. Nature of Coal Horizons. (J ourna}. of Geology, 
Vol. I, pp. 178-186, Chic~go, 1894.) The basin-shaped 
character of the coal deposits is analyzed and the cross 
sections in different directions compared. The various 
conflicting theories are thereby shown to be in harmony 
with one another. Diagrams accompany the explana-
tions. The discussion is applicable particularly to the 
Iowa and Missouri coal-fields. 
Keyes, Charles. Nether, Delimitation ,of Our CarbOI;tic Rocks. 
(Scien~e, N. S., Vol. XXXv,r, p. 569, New York, 1912.) 
Announce~e~t is made of the ,fln!iing of, the uncon-
for~able jup.cture of the carboniferous' and devonian 
rocks in lowa. . , 
Keyes, Qharles. Nether Delimi tati,On of Our Carbonic Rocks. 
(Proc. low a 4cad. Sc~., ·Vol. 4IX, pp. J,51-154, Des 
Moines, 1912.) 'rhe ' qa~e ' of the carbonite~olls sequence 
in Iowa has never been open to inspection. Neither has 
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the top of the, devonian 'section been recognized with 
certainty. Recently recorded facts go to show that 
there is a marked unconformity in places between the 
two great rock-successions. The basal member of the 
carboniferous is the Grassy shale of Missouri hereto-
fore regarded as Devonian in age. The .sweetland Creek 
beds of Muscatine county are the northw~rd extension. 
Keyes, Charles. New Conocardium from Iowa Devonian. (Proc. 
Iowa Acad. Sci., Vol. I, pt. ii, pp. 23-24, Des Moine5, 
1892.) Description is given of · Conocardium altum, 
which,is regarded as new. 
Keyes, Charles. New Locality for Millerite. (American Geol-
ogist, Vol. XI, p. 126, Minneapolis, 1893.) ' Description 
of some unusually fine examples of the mineral recently 
found at Keokuk is given. 
Keyes, Charles. "Nickel Ore" from Iowa. (Eng. and Mining 
Journal, Vol. LIV, p. 634, New York, 1892.) A state-
ment is made in regard to the recent finds of the sul-
phide of nickel, or millerite, from Keokp.k. 
Keyes, Charles. North American Fossil Crinoidea Camerata. 
(Journal Geology, Vol. IV, pp. 221-240, Chicago, 1896.) 
This is an extended and critical review of Wachsmuth 
and Springer's monograph on the crinoids appearing 
in ,two large volumes and an atlas of 83 plates. To this 
are added certain personal observations and the discus-
sion of sundry aspects of the subject of wide morpholog-
ical interest. The subject matter is largely based upon 
material from Iowa. 
Keyes, Charles. Northward Extension of Lake' Valley Lime-
stone. (Proc. Iowa Acad. Sci., Vol. XII, pp. 169-171, 
Des Moines, 1905. ) Notice is taken of the occurrence 
of the typical Burlington (Iowa) fauna at Lake Val-
ley and the recent finding of similar forms much far-
ther north in the Magdalena mountains of. New Mexico. 
Keyes, Charles. Note on Carboniferous Fauna' i?f Mississippi 
iT alley in Rocky' 'Mountain 'Region. (Proc. Iowa Acad. 
, Sci., yolo XI" pp. 258-259, Des Moines'·t \~904.). A com- ' 
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parison of the carbonIferous fossils from the Rio 
Grande province is made with those occurring at Bur-
lington, Iowa. 
Keyes, Charles. Note on Correlation of Clarinda Well-section 
with the Schematic Secti<;m of the Carboniferous. (Iowa 
Geol. Surv., Vol. XI, pp. 461-463, Des Moines, 1901.) 
The record is shown to be that of a tyPical section of 
the Missourian series in which all the numbers re-
cently named 'as belonging to that series are recog-
nizable. Only the lola limestone is wissing, since' it is 
known to thin out northward from Kansas City. 
Keyes, Charles. Note on Distribution of Helicina Occulta. (The 
Nautilus, Vol. III, pp. 18-19, Philadelphia, 1889.) Notes 
are given on the distribution of these fossil forms re-
cently found liV'ing in Iowa. 
Keyes, Charles; Note on Nature of Cone-in-Cone. (Proc. Iowa 
, '. ' ' Acad. Sci., Vol. III, pp. ,75-76, Des Moines, 1896.) ' 
Recently a number of unusually :fine specimens of this 
remarkable structure were obtained. They are shown 
to be crystalizations of calcic carbonate which have 
incorporated more or less clay as impurities. The 
structure is due therefore to the strong crystallizing 
process of the mineral calcite. 
Keyes, Charles. Notes on Redrock Sandstone. (Proc. Iowa 
Acad. Sci., Vol. I, pt. ii,pp. 26-27, Des Moines, 1892.) 
Preliminary reference is made to the stratigraphical 
relations of an extensive sandstone formation in Marion 
county. 
Keyes, Charles. N ous A v'ons Eu de Grandes Richesses Houil-
leres. (La Chronique Industrielle; Trente-cinqui€me 
Annee, No. 102, pp. 1-2, Paris, 1912.) A brief history 
is given of the discovery, by the French, of coal in the, 
Upper Mississippi valley. 
Keyes, Qharles. Observations on Clasl;!ification o( Mississippian 
Series. (-American Geologist, Vol. XXII, pp. 108-113, 
Minneapolis, 1898.) Reasons are advanced for retain-
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ing the term Augusta in preference to that of Osage 
for a s.;ibdivision of the Mississippian series. The lat-
ter name is shown to he preoccupied several times. 
Keyes, Charles., Occurrence of Natural Gas in Iowa; and its 
Probable Future. (Mon. Rev. Iowa Weather and Crop 
Service, Vol. III, No: 12, pp. 3-4, Des Moines, 1892.) A 
general account of the conditions necessary for a suc-
cessful flow of oil and gas, and an account of how 
these conditions are satisfied wIthin the limits of Iowa 
so far as is known, are given. 
Keyes, Charles. Old Volcanic Eruption in Iowa. (Science, Vol. 
XXI, p. 132, New York, 1893.) 
Keyes, Charles. Opinions Concerning Age of Sioux Quartzite. 
(Proc. Iowa Acad. Sci., Vol. II, pp. 218-222, Des 
:Moines, 1895.) All the articles published on the Sioux 
quartzite are reviewed and summarized. The eviden@e 
upon which the varied opinions is based are weighed 
and compared with more recent personal observations. 
The conclusion reached is that the formation is Hu-
Tonian in age. 
Keyes, Charles. Origin of Anthracite. (American Geologist, 
Vol. XIII, pp. 411-415, Minneapolis, 1894.) The dis-
cussion of the subject is based upon a remarkable va-
riety of coal known as the Mystic seam in ' southern 
Iowa. The coal is of bituminous variety. but in all 
physical properties , except hardness it would easily 
be mistaken for anthracite. kquestion arises as to 
the different modes of the origin of coal. 
Keyes, Charles . . Origin of the Great Plains. (Sci'ertce, N., S., 
Vol. XXXIV, pp. 352, New .york, 1911.) Their forma-
tion is ascribed to eolative influences chiefly. The 
other hypotheses are reviewed.' 
Keyes, Charles. OrigineEolienne du Loess. ' (Bull. ' de la So-
ciete BeIge de ,Geologie" de Paleontologie"et d'Hydrol-
ogie, Tome XII, pp. 14-21, Bi:-uxelles, 1901.) ,The ori-
gin of 'the, ioess 'deposits"of the Miss'oun River valley 
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in Iowa and Missouri by wind-storm dusts is advanced, 
and the data upon whi~b. the argument is based are 
gwen. 
Keyes, Charles. Orotaxical COITe~ation of Geol6gicaf Terranes 
. and Diastrophism. (Proc. Iowa ' Acad. Sci., -Vol. XVI, 
. pp. 153-157, ·Des Moines, .1909:) . This is an ·applica-
tion of· local principles worked out in Iowa to general 
geological classification. 
• . • ' . . . , ' 1 • 
Keyes, Charles. Orota:S:ls: A Me.thod of GeolbglC CorrelatIon. 
(American Geologist; Vol. XVIII; pp. 289-302; Mtnne-
apolis, 1896.) The plan hadits inception in the strati-
graphic consideration of ·the Iowa coal-measures, and , 
some of the illustrations are derived from this source. 
Keyes, Charles. Ozark Lead and Zinc Deposits: Their Genesis, 
.. 'Lo.calization and Migrations; (Trans. American Inst. 
Mining Eng., Vol. XL, pp. 184-231, New'YoDk, 1909.) -
In considering ' the localization' of ore~bodies in syn-
clines special note is made of the formation '.'of the lat-
-.ter 'in Iowa of an unequai change in volume of the 
underlying .rocks. -
Keyes, Charles. Paleontology of Missouri, 'Part I. (MiSSOUri 
- Geol. Surv., VoL IV, 271 pp., 'Jefferson City, 1894.) 
In'the: general chapter on the geological section numer-
ous references are made to Iowa formations: The de-
scriptions of the detailed cross section along the Mis-
sissippi river includes' the Iowa boundary as far north 
as the Iowa river. Many Iowa fossils are described 
and illustrated. . 
Keyes, Charles. . Paleontology 'of Missouri,' Part II. (Missouri 
Geol. Surv., Vol. 'V, 266 pp., Jefferson 'City, 1894.) 
Many forms of organic' remaIns from Iowa localities 
are described ' and 'illustrated. ' ," 
Keyes, Charles. Paleozoic Fossils of Maryland. (Johns Rop-
. kills University' Circulars, Vol. XI, pp. 28-29, Balti-
more, i89!'.) A number of Iowa species are identified 
for the first t~me iIi the .App~lacliian region. ' 
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~eyes, Charles. Perisomic Plates of Crinoids. (American Ge-
ologist, VoL VII, pp. 255-258, Minneapolis, 1891.) The 
discussion of the subject is based upon qescriptions of 
certain Iowa forms. 
~eyes, Charles. Permian Rocks of Eastern Russia. (Proc~ Iowa 
Acad. Sci., VoL VI, pp. 229-231, Des Moines, 1899.) 
The standard Carboniferous sections of eastern Russia 
and of the' original Permian are compared with that 
of Iowa, Missouri and Kansas. A remarkabie paral-
lelism of formations is displayed. 
Keyes, Charles. Platyceras Group of Palreozoic Gasteropods. 
(American Geologist, Vol. X, pp. 273-277, Minneapolis, 
1892.) A revision of the group with special reference 
to the forms· from Iowa, is outlined. 
Keyes, Charles. Pre-Glacial River-channels of Central Iowa. 
(The Annals, Historical Quarterly, Vol. VIII, pp. 13-
17, Des Moines, 1907.) Special description is giveri. of ' 
Tertiary river-lines in the present Des Moines valley. 
Des Moines and Keokuk are noted. Sketches of the 
structure represented , accompany the article and a 
ske~ch-map of the glacial deposits is given. 
Keyes, Charles.. Preliminary Note on Sedentary HabIts of 
Platyceras. ' (Proc. Iowa Acad. Sci., Vol I, pt. ii, p. 
24, Des Moines, 1892.) A preliminary account is made 
of the attachment of gasteropods to crinoids. 
Keyes, Charles. Present Basal Line of Delimitation of the Car-
boniferous in Northeastern Missouri. (American Ge-
ologist, Vol X, pp. 380-384, !Minneapolis, 1892.) A 
special bearing of the observations upon the r~ck-suc­
cession of southern Iowa is noted. It is predicted 
that a marked line of unconformity will be found to 
exist between the Devonian and Carboniferous strata 
of this . region. . 
Keyes, Charles. Preservation of the Color in Fossil Shells. (The 
N autilu"s, Vol. IV,' pp. 30-31, Philadelphia, 1890.) Par-
ticular attention is directed to the original coloration 
of certain snail-shells from the loess of central Iowa. 
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Keyes, Charles. Principal Mississippian Section. (Bull. Geol. 
SOG. America, Vol. III, pp. 283-300, Washington, 1892.) 
The leading section, along the Mississippi river, a his~ 
torical consideration of the various terms applied to 
rocks and a detailed description of the different forma-
tions are "given. A classification "of the Mississip.pian " 
series is proposed in accordance with the observations 
recently made. 
Keyes, Charles. Probable Stratigraphical Equivalents of Coal-
measures of Arkansas. (Journal of Geology, Vol. VI, 
I 
pp. 356-365, Chicago, 1898.) The attempt is made to 
show that the enormously thick section of coal-meas-" 
ures displayed in Arkansas is not the equivalent of 
the coal-measures further north. (Missouri and Des . 
Moines series) as represented in Iowa. 
Keyes, Oharles. -Process of Formation of Certain Quartzites. 
(Proc. Iowa Acad. Sci., Vol. I, Part iv, 29-31, Des 
Moines, 1894.) Thin s1lces of rock under the micro-
scope show that the quartzite under consideration was" 
formed by the secondary enlargement of the sand-
grains, the added silica of the rock-grains being in op-
tical continuity with them. Notice is also taken of the 
occurrence of diabase dikes in the Sioux quartzite be-
yond the Iowa boundary. 
Keyes, Chad~s. Proposed Economical Geological Survey of 
Iowa. (Pamphlet, 8 pp., Des Moines, 1891.) State-
ment is made of the need of a geological survey of the 
state and of the vari,ous lines of work which especially 
require investigation, together with comparisons with 
other states; and an outline of how the work should 
be conducted is given. Portions appeared" in variO'us 
newspapers throughout the state. 
Keyes, Charles. Redrock Sandstone of Marion County, Iowa." 
(Am. Jour. Sci., (3)1 XLI, pp. 273-276, New Haven, 
1891.) There is described a section of a thick sand-
stone formation exposed on the Des Moines river in 
Marion county, showing a remarkable unconformity 
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. . . 
in thEl ' Qherokee sha:les. Extension of tl).e s.and-rock is 
,pointed out, and th~ opinions regarding its age con-
sidereQ. 
Keyes, Charles. Relations of Devonian and Carboniferous in 
Upper Mississippi Valley. (Trans. St. Louis Acad. 
Sci., Vol. VII, pp. 357-369, St. Louis, 1897.) Results 
of a detailed comparison of fossil faunas of the Missis-
sippian series in northeastern Missouri are also appli-
• cable to southeastern Iowa. The .conclusions reached 
, are partly the outcome of the observ~tions made 'at 
Bur:lington. 
Keyes, Charles: Relations of Missouri River Loess Mantle and. 
Kansan Drift Sheet. (American Jour. Sci., (4), VoL 
XXXIII, pp. 32-34, New Haven, 1912.) The loess man-
tles are ,believed to be eolian formed sheets interlock-
ing ,with the ice formed glacial drift s~eets. The ma-
terials of the first were d~rived from ~he southwest; 
those Qf the second from .the northeast. 
Keyes, Charles. Relations of Platyceras and Caplllus. (Ameri-
can Geologist, Vol. III, pp. 6-9, Minneapoli~, 1890.) 
The generic distinctions made are based upon forms 
collected mainly from the Mississippian rocks of south-
eastern Iowa. 
Keyes, Charles·. Remarkable · Fauna at Base of Burlington 
Limestone in Northeastern Missouri. (Am. Jour. Sei., 
(3), Vol. XLIV, pp. 247-252, New Haven, 1892.) Ref-
erences are made to the rocks of southeastern Iowa. 
Keyes, Charles. Remarks on Perisomic Plates of Crinoids. 
(American Jour. Sci., (3), Vol. XLI, pp.247-248, New 
Haven, 1891.) The ' comments on the important mor-
phologic memOIr are ' based upon specimens from the 
rocks of Marshall and Des Moines counties. 
Keyes, Charles. Review of Progress of American Inverte'b"i-ate 
Paleontology for 1889. (American Naturalist, Vol. 
XXIV; pp. i31-138, Philadelphia, 1890.) A number of 
the important papers 'of the year relating to Iowa are 
reviewed~ , . , 
" 
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Keyes, Chades. , Review of Progress of American Invertebrate 
Paleontology for year 1890. , (American Naturalis~, Vol. 
XXV, pp. 327-333, Philadelphia, 1891.) Special notice 
is taken of several memoirs published during the year 
on Iowa geology. 
Keyes, Charles. Revised List of Loess Fossils from Des Moines. 
(Iowa Geol. Surv., Vol. VII, p. 344, Des Moines, 1897.) 
A complete list of the forms thus far discovered in 
Polk county. is' given. 
Keyes, Charles. Schematic Standard for American Carbon-
iferous'; (American Geologist, Vol. XXVIII, pp. 299~ 
305, Minneapolis, 1901.) A table of formations con~ 
stituting the Carboniferous sequence in the Mississippi 
valley is given and the various phases discussed. 
Keyes, Charles. Sedentary Habits of Platyceras. (Am. Jour. 
Sci., (3), Vol. XXXVJ;, pp. 269-272, New' Haven, 1888.) 
Notes are given on the habits of various species found 
in Iowa, especially those attached to cri~oid1'l. 
Keyes, Charles,' Serial Nomenclature of Carbonifer.ous. (Amer~ 
lcan Geologist, V 01. XVIII, pp. 22-28, Minneapolis, 
18'96.) Three' of the four serial ' subdivisions of the ' 
Carboniferous are defined upon Iowa and Missouri de-
limitations. 
Keyes, Charles. Sketch of ,Coal Measures of Iowa. (U. S. Ge-
ological Survey, Mineral Resources for 1892, pp. 398-
404, Washington, 1894.) This is a concise account 
of the geological characters of the productive coal.,.. 
meas'ures of the state. , The relations of the Iowa field 
to the great Interior coal-basin are noted. Thickness, 
variability, extent and character of individual coal-
beds are particularly described. 
Keyes, Charles. Sketch of Coal Deposits of Iowa. (Coal Trade 
Journal, Vol. XXXIII, pp. 954-957, New York, 1894.) 
The salient characters of the Iowa coal-bearing forma-
tions are considered and their commercial aspects are 
especially noted. The paper is illustrated by repro-
duced photographs showing the top-works of some of 
the most completely equipped mines. 
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Keyes, Charles. Sketch of Geology of Iowa. (Handbook of 
Iowa, World's Columbian Exposition at Chicago, pp. 
18-28, Dubuque, 1893.) ·This. is a popular resume of 
. what is known of the geological for.mations of the 
state. The various terranes are briefly characterized 
and their principal economic values pointed out. 
Keyes, Charles. Soleniscus: it~ Generic Characters and Rela-
tions. (American Naturalist, Vol. XXIII, pp. 420-429, 
Philadelphia, 1889.) Description of the generic char-
acters of the group is given, and several of the species 
belonging to the section are figured from Iowa. 
Keyes, Charles. Some Fossils from Lower Coal Measures at 
Des Moines, Iowa. (American Geologist, Vol. II, pp. 
24-28, Minneapolis, 1888.) A brief account is given of 
the relations of the coal horizons; with a list of 54 
species of invertebrates and 2 of fishes found at Des 
Moines. The biological relations of the forms also re-
ceive notice. 
Keyes, Charles. Some Physical Aspects of General Geological 
Correlation. (Proc. Iowa Acad. Sci., Vol. VI, pp. 131-
154, Des Moines, 1899.) Diastrophism is the chief cause 
) of sedimentary changes and its physical expression is 
. the unconformity. For the m~jor subdivisions of ter-
ranal sequence unconformity should therefore be the 
main criterion. The Iowa coal-measures form an ad-
mirable basis for outlining a general classification and 
the principles of geological correlation. 
Keyes, Charles. Spanish Mines; an Episode in Primitive Ameri-
can Lead-Mining . . (Annals of Iowa; an Historical Quar-
terly, Vol. X, pp. 539-546, Des Moines, 1912.) The 
financial methods of Julian Dubuque are recounted. 
Keyes, Charles. Sphrerodoma: a Genus of Fossil Gasteropods. 
(Proc. Acad. Nat. Sci. Phila., 1889, pp. 393-309, Phila-
delphia, 1889.) This is revision of the species formerly 
referred to Macrochilus; 'part of the species is placed 
undfr Soleniscus and others to the new genus Sphrero-
doma. 
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Keyes, Charles. Stages of Des Moines, or Coal-bearing, Series 
of Kansas and Southwestern Missouri, and their Equiv-
. alents in Iowa. (Proc. Iowa Acad. Sci., Vol. IV, pp. 
22-25, Des Moines, 1897.) Subdivisions of the Des 
Moines series in Missouri are shown to be recognizable 
in the Iowa portion of the Western Interior coal-field, 
Their names are Cherokee shales, Henrietta limestones 
and Pleasanton shales. The last two terranes are more 
properly called in Iowa the Appanoose limestones and 
the Marais 'des Cygnes formation. These are briefly 
characterized. 
Keyes, Chades. Stratigraphical Location of named Trans-Mis-
sissippian Coals. (Eng. and Min. Jour., Vol. LXXII, 
p. 198, New York, 1901.) A complete schematic sec-
tion of the Carboniferous rocks of the Mississippi val-
ley is given for the. first time . . The coal-beds known 
in each terrane are listed, with their localities. 
Keyes, Charles. Stratigraphy of Carboniferous in Central Iowa. 
(Bull. GeoL Soc. America, Vol. II, pp. 277-292, Washing-
ton, 1891.) A full description is given of the various 
sections exposed along the Des Moines river in the 
central part of the state, with special reference to the 
lithological characters of the strata, and the strati-
graphical relations of vari~us beds. Several marked 
unconformities are described and illustrated and the 
leading faunal aspects of the region are tabulated. 
Keyes, Charles. Structure of Coal Deposits of Trans-Mississip-
pian Field. (Eng. and Mining Jour., Vol. LXV, pp. 
253-254, and 281, New York, 1898.) In summarizing the 
salient facts concerning the geological features of the 
Western Interior coal-field the following topics are 
particularly discussed: Principal rock-series recognized, 
extent and thickness of the productive coal-veins, gen-
eral geological structure of the coal region, character 
of the rocks, mitural subdivisions of the productive 
measures, description of the coal-beds, thickness and' 
availability of the coal-beds, prospects of coal outside 
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of the surface areas occupied by the main-body of pro-
ductive 'coal-measuFes and nature of the coal-pockets 
and outliers. 
Keyes, Charles. Sundry Provincial and Local Phases of Gen-
eral Geological Section of Iowa. (Science, N. S., Vol. 
XXXVI, p. 569, New York, 1912). The urgent need of 
a radical revjsion in the nomenclature of Iowa forma-
tions is pointed out; and a working scheme is presented. 
Keyes, Charles. Sundry Provincial and Local Phases of the 
General Geological Section of Iowa. (Proc. Iowa Acad. 
Sci., Vol. XIX, pp. 147-151, Des Moines, 1912.) Certain 
features of the stratigraphy of the state are briefly dis-
cussed, in the light of recent advances of geological 
classifications. A careful revision of the nomenclature 
of the geological formations now recognized is · needful. 
The~e should be' a detailed study of some of the larger 
groups :With a view of a ~ore satisfactory subdivision. 
One of these sections is the Cedar Valley limestone . . A 
time subdivision shouId apply only to the major groups 
and 'a space subdiviSIon to the minor groups. ' 
Keyes, . Charles. Surface Geology o{Burlington, Iowa. tAmeri-
, ' ,. cim' N atu~aiist, Vol~ XXII, pp. 1049-1054, Philadelphia, 
, '1888'.) A sketch of th'e topography and surface geology 
' . . o'f t~e district, with' topographicat map and cross sec-
t~ons is given. . . 
Keyes, Charles. Synopsis of American Ca,rbonic Calyptrreidre. 
. . (Proc. Acad.Nat. Sci., Phila., 1890, pp. 150-181, Phila-
delphia, 1890.) There are given full descriptions of the 
generic characters and relations of the genus Capulus 
found in the carboniferous rocks of America; also a 
tabular statement of the association of crinoids and 
gasteropods. The stratigraphical reference of all spe-
cies found in the American carboniferous to their prop-
er horizons is made, and all species are described in 
full1 with bi~liographic references. The memoir is illus-
~rated by a plate of 22 figures. 
. . 
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Keyes, Chades. Synopsis of American Paleozoic Echinoids 
(Proc. Iowa Acad. Sci., Vol. II, pp. 178-194, Des Moines, 
1895'.) The principal 'species are from the Mississippi 
valley. Some unusually fine material is reported from 
Iowa rocks. An annotated list of the forms from the ' 
state is given. 'New species are described and figured. 
Keyes, Charles. Taxonomy of Crinoids. , (American Naturalist, 
, ' , Vol. XXX, pp. ' 292-295, Philadelphia, 1896.) A brief 
discussion is given of ' the zoological relations of the 
'crinoids 'as' bro'ught out by vVachsmuth and Springer's 
monograpli. ' The basis is chiefly Iowa materials. 
Keyes, Charles. Thickness' of Pale'ozoic' in ' Mississippi Valley. 
(American Geologist, Vol. XVII, pp. 161 ~173; Minnc-
'ap'olis, 18'96:) Special reference is made to the thickness 
of the c'oal-tneasures, ' which iIi. Iowa is shown to be 
v'ery' much 'more than' has 'beEm hitherto regarded. Six-
' teen hundred feet are suggeste'd as the most reliable ' 
figures. 
Keyesi Charles. Time-values of Provincial Carboniferous Ter-
I - ' ranes. ' (Am: 'Jour. Sci~, (4), Vol. XII, PI>. 305-309, New 
Haven, '1901.) The total thickness of the CaFboniferous 
strata of the Mississippi 'valley is estimated at 25,000 
feet'. - As ' the rocks 'are now ' subdivided iri.to six series 
, the time-ratio of their deposition appears to ' be very 
'nearly Elqua1, ' the ' Mississippian' and Missouri being 
probably ' a' litHe longer than' the 'other. ' 
Keyes, ' Charies. Two ' Remarkable 'Cephalopods from Upper 
, -PaleOZOIC. (Proc. Iowa Acad: ScL, VoL III, pp. 76-78, 
Des Moines, ' 1896.) Descriptions are given of two 
. 'rather remarkable ' fossils found recently in the Iowa 
"coal-measure's: They are N arutilus ponder'osus, and 
Orthoaeras fanslerensis'. The' latter was a shell which 
probably attained a length of six fe'et; and the former 
was i2 to 15 in.'ches in diameter. 
K~y~s, Charle~. Ueber das 'Carbon d'esMississippithales. (Neues 
Jahrbuch fiir Mineralogie, Geologie und Palreontol-
, ogie, Jahrg. 1896, Bd. (pp. 96-110;'Berlin, 1896.) There 
36 
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is given a classification of the terranes in accor.da]J.c'e-
with the indications of the most recent investigations. 
The various subdivisions are briefly characterized. The 
foundation of the terranal sequence as recognized and 
named is the Iowa section. 
Keyes, Charles. Use of Term Augusta in Geology. (American 
Geologist, Vol. XXI, pp. 229-235, Minneapolis, 189.~.) 
The name was suggested for one of the principal 
stratigraphical subdivisions of the Mississippian series; 
it is not synonymous with the section covered by the 
time-unit Osage, as has been thought. The argument 
covers all the disputed points which have been brought 
up from time to time. 
Keyes, Charles. Variation Exhibited by a Carbonic Gasteropo'd. 
(American Geologist, Vol. ill, pp. 329-333, Minneapolis, 
1889.) Great ~ariation is shown in a single species 
from the Keokuk limestone. Outlines of specimens 
from Keokuk are given. 
Keyes, Charles. Vertical Range of Fossils at Louisiana. (Proc. 
Iowa Acad. Sci., Vol. IV, pp. 26-41, Des Moines, 1897.) 
[with R. R. Rowley.] The range of the fossils in 
northeast ,Missouri is shown to have an important 
bearing upon the ' subdivisions of the M;ississippian 
series to be recognized in Iowa. 
Keyes, Charles. W. J. McGee; Geologist, Anthropologist, Hy-
drologist. (Annals of Iowa; an Historical Quarterly, 
Vol. XI, Des Moines, 1913.) There is given a brief 
account of his scientific work in general and in Iowa in 
particular. 
Keyes, Charles. What the Iowa Geological Survey has been do-
ing. (Mon. Rev. Iowa Weather Serv., Vol. V, No.1, 
pp. 4-7, Des Moines, 1894.) A popular statement is 
given of the aims and work of the geological survey, 
of the manner in which the investigations are con-
ducted, and of the industrial bearing of the work upon 
the industries of the commonwealth. . A synopsis is 
given of the published results as shown in the first 
three volumes of reports. 
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Keyes, Charles. Work and Scope of the Geological Survey. 
(Iowa Geol. Surv., Vol. III, pp. 47-98, Des Moines, 1894.) 
A succinct statement is given of the organization and 
aims of geological surveys in general. A comprehen-
sive plan of investigation and publication is outlined. 
The investigations nearing completion are reviewed. 
The lines of inquiry undertaken ::tre described. A num~ 
ber of topics yet to be taken up are briefly discussed. 
There is given a synopsis of the reports. 
Keyes, Charles, and R. Ellsworth Call. Quaternary Section 
Eight Miles Southeast ·of Des Moines, Iowa. (Proc. 
Iowa Acad. Sci., Vol. I, pt. ii, p. 30, Des Moines, 1893.)' 
Description is given· of a section near the terminal 
moraine in the vicinity of Des Moines. 
Killderhook at Burlington, Iowa, succession of fossil faunas. S, 
Weller. (I?wa Geo1. Sury., X, 59-79, 1900.) 
Kinderhook, certain faunal aspects. C. R. Keyes. (American 
. Geologist, XXVI, 315-321, 1900.) 
Kinderhook fauna, dual character. C. R. Keyes. (:American 
Geologist, XX, 167-176, 1897.) , 
Kinderhook faunal studies; ill, faunas of beds Nos. 3 to 7 at 
Burlington, Iowa. S. Weller. (Trans. Acad. Sci., St. 
Louis, XI, 147-214, 1901.) 
Kinderhook faunal studies; II, Fauna of Chonopectus sandstone 
at Burlington, Iowa. S. Weller. (Trans. St. Louis, 
. Acad. Sci., X, 57-129, 1900.) 
Kinderhook faunas, northern and southern. S. Weller. ( Journal 
of Geology, Xill, 617-634, 1905.) 
Kinderhook, notice of new crelacanth fish from Iowa. C. R. 
Eastman. ( Journal of Geology, XVI, 357-362, 1908.) 
Kinderhook Stage. 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geo1. 
Surv., VII, 117-197, 1897.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geo1. 
Surv., III, 409-492, 1895;) 
Geology of Humboldt county . . T~ H. Macbride. (Iowa 
Geol. Surv., IX; 109-153, 1899.) 
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Geology of Louisa county. J. A. U dden. (Iowa Geol. SUi'v., 
XI, 55-126, 1901.) 
,Geology of Marshall county. So W. Beyer. (Iowa Geol. 
Surv:, VII, 197-261, 1897.) , 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
~urv." V, 113-173, 1896.) 
Kinderhook stratigraphy. C. R. Keyes. ( Journal of Geology, 
VIII, ,315-321, 1900.)' 
Knight, Nic.holas. Some Iowa Waters. (Proc. Iowa Acad. Sci., 
Vol. XV, pp. 109-110, Des Moines.) Results of several 
analyses are tabulated. . 
Knight, Nicholas. Some Recent Analyses of Iowa Bullding-
stones; also of ,Potable W~ters. (Proc. Iowa Acad. Sci., 
Vol.. VIII, pp . .104-109, Des Moines, 1901.) 
Knowlton, F ,. H. ', Report on Interglacial Earth from Iowa. 
,(Eleventh Ann. Rept., U. S. G. S.,. pt. i, p. 493, Wa&h-
,ingtbn, ~ 1891.) The' material is regarded as mainly of 
vegetable origin. ' , 
Kossuth County. 
Analyses of peat. Rush Emery. (Geology of Iowa, TI, 
399, '1870.) . 
Artesian wells of Iowa. W. H. Norton. , (Iowa Geol. Surv., 
VI, 113-428, 1897.) , 
General description. C. A. White. (Geology of Iowa, TI, 
. 245, ' 1870.) , The surface characters are briefly de-
scribed. ' , 
Geology of Kossuth, Hancock and Winnebago counties. T. 
H. Macbride. {Iowa Geol. Surv., XIII, 81-122, 1903.) 
Peat deposits in Iowa. , S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Underground water resources of Iowa. W. H. Nodon. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. '293', 994 pp., 
1912.) 
Kossuth ,county, geology. T. H. Macbride. (Iowa , Geol. Surv.! 
XITI, 81-122, 1903.) 
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Kovarik, A. F: Decorah Ice Cave and its Expla~atiqp. . . (Scien-
ti:Q.c A,merican Supplement, Vol. J\fCXC, p. 19158, New 
York;, 1898.) The source of the freezi~g temperature 
is descriJ>ed at length. 
Kuntze, Otto. Occurrence of Quenstedtite near Montpelier, Iowa. 
(American Geologist, Vol. XXIII, pp. 119-121, Minne-
apolis,. 1899.) . The occurrence, genetic relations and 
chemical -characters are noted. 
Lake Agassiz, glacial. W. Upham. (U. S. G. S., Mon. XXV, 87-
110, 1895.) 
Lake beds, old, of prairie region. S. J. Wallace. (Proc. -Am. 
Assoc. Adv. Sci., XVII; 342-344, 1869.) 
Lakes. 
General remarks. Cr A. White. (Geology of Iowa, I, 70-78, 
1870.) 
Geology of Cerro Gordo coUnty. S. Calvin. (Iowa Geol. 
. Surv., VII, 117-195, 1897.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., . 
. VII, 33-116, 1897.) I 
Geology of Osceola and DickiI).son countie~. T. H. Macbride. 
(Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Iowa lakes. C. A. White. (Second Ann. Rep. State Geol-
ogist, 151-163, 1868.) . 
Lakes of Iowa, past and present. C. A. White. (American 
Naturalist, II, 143-155, 1868.) 
Lakes of Iowa, past and ·present. C. A. White. (Second 
Ann. Rep. State Geologist, 151-163, 1868.) ' 
Megalonyx fo~d in. Mills county .. J. E. Todd. (Proc. Amer-
ican Assoc. Adv. Sci., ,XXXVII, 202-203, 1889.) 
Observations in vicinity of Wall lake. F. A. Wilder. (Proc. 
Iow~ Acad. Sci., VII, 77-78,,1900.) 
Old lake-beds 'of prairie region. S. J. Wallace. (Proc. Am. 
Assoc. Adv. Sci., XVII, 342-344, 1869.) 
Some geologic aspects of artificial drainage in Iowa. -G. G. 
Wheat. (Proc. Iowa Acad. Sci., XVII, 151-158, 1910.) 
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Lamellibranchs. 
\ 
Carboniferous formations of Humboldt, Iowa. F. W. Sarde~ 
son. (American Geologist, XXX, 300~312, 1902.) 
Central Iowa . . C. R. Keyes. (Proc. Acad. Nat. Sci. Phila~ 
delphia, 231-247, 1888.) 
Description· of new species from Iowa lower carboniferous. 
F. B. Meek and A. H. Worthen. (Geol. Surv. Illinois, 
III, 289-565, 1868.) . 
Eastern Nebraska. F. B. Meek. (Final Report. U. S. Geol. 
Surv. Nebraska, pt. ii, 83-245, 1872.) 
Evidence that fossiliferous grav,els and sands of Iowa and 
Nebraska are Aftonian. B. Shimek. (Buil. Geol. Soc. 
America, XXI, 119-140, 1910.) 
Fossil faunas in central Iowa. C. R. Keyes. (Proc. Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) 
Kinderhook ,faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller. (Trans. St. Louis 
Acad. Sci., X, 57-129, 1900.) 
Kinderhook faunal studies; III, 'faunas of beds Nos. 3 to 7 
at Burlington, Iowa. S. Weller. (Trans. Acad. Sci. 
'St. Louis, XI, 147-214, 1901.) 
List of carboniferous fossils from Des Moines. C. R. Keyes. 
Iowa Geol. Surv., VII, 330-335, 1897.) 
New Conocardium from Iowa devoniano C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. ii, 23-24, 1892.) 
New species from Burlington. A. Winchell. (Proc: Acad. 
Nat. Sci. Philadelphia, 225, 1863.) 
New species from Burlington. C. A. White and R. P. Whit-
field. (Proc. Boston Soc. Nat. Hist., VIII, 289-316, 
1862.) 
New species from lower carboniferous rocks of Iowa. 
A. H. Worthen and F. B. Meek. (Geol. Surv., Illinois, 
VI, 489-532, 1875.) 
New species from carboniferous of Iowa. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci; Philadelphia, 
XII, 447-472, 1860.) 
New species from devonian at Davenport. W. H. Barris. 
(Proc. Davenport Acad. Nat. Sci., · II, 282-288, 1878.) 
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New speci~s frOD;l Iowa. A. H. Worthen., (Geol. Surv. Illi-
nois, VIII, 69-154, 1890.) 
New species of paleozoic fossils. S. Calvin. (Bull. Lab. Nat. 
Hist., State Upiv. Iow,a, I, 173-181, 1890.) 
New species from paleozoic rocks of Iowa. C. A. White. 
(Proc. Acad. Nat. Sci. Philadelphia, XXVIII, 27-34, 
1877.) 
Paleontolog-y of Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) , 
Paleozoic fossils of Maryland. C. R. Keyes. (Johns Hop-
kins University Circulars, XI, 28-29, 1891.) 
- Review of progress of American invertebrate paleontology 
for 1889. C. R. Keyes. (American Naturalist, XXIV~ 
131-138, 1890.) , 
Species mentioned f-rom silurian rocks of Iowa. R. P. Whit-
field. (Geol. Surv. Wisconsin, IV, 163-349, 1882.) 
Species of lameilibranchs from New York. J. Hall. (Nat. 
Hist. New York, Pal., V, pt. i, second half, 1885.) A 
number of references are made to fossils from Iowa. 
Lamoni, Iowa, drift-section and g-lacial strire in vicinity. T. J. 
Fitzpatrick. (Proc. Iowa Acad. Sci., V, 105-106, 1898.) 
Lansing and Dubuque, probable history, some features of chan-
nel of Mississippi river. S. Calvin. (Proc. Iowa Acad. 
Sci., XIV, 213-220, 1907.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. Sci., II, 
36-38, 1895.) 
Later cretaceous in Iow:a. S. Calvin. (American Geologist, I, 
237, 1888.) 
Lava-flows, ancient, in strata of northwestern Iowa. S. W. Beyer. 
(Iowa Geol. Surv., I, 163-169, 1893.) 
Lawrence Shales . 
Carboniferous formations of southwestern Iow;:t. C. R. 
Keyes. (American Geologist, XXI, 346-350, 1898.) 
Carboniferous section of sO,uthwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Formational synonymy of coal-measures of western interior 
basin. · (0. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105,1900.) 
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Geology of Mills and Fremont counties.' J. A. Udden. (Iowa 
G'eol. Surv., XIII, 123-183, 1903.) 
Note on correlatiop. of Clarinda well-section with schematic 
section of carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) 
Sundry proviilci'al and local' phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, i912.) , " 
, 
Le Claire Limestone. 
. \ . .. .. ~. . . 
Geology of Cedar co-qnty. W. H. Norton. (Jowa Geol. Surv., 
XI, 279-396, 1901.) , 
Geol~gy of,Johnson county. S. yalvin. (lowa Geol. Surv., 
, VII, 33-116; 1897.) , 
, ,,' Ge?lo~ of J <?l!;es c~unty. ~. (Jalvin., . (Iowa Geol. ,Surv., V, 
, 33-11'2, '1896: r " , , " ", 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv" 
IV,: 121-,194, 1895.) _ 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. .surv., XVII, 189-588, 1901'.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389~519; 1899.) 
Le Claire'limestone. S. Calvin. (Proc. Iowa Acad. Sci., III, 
52-58, 1896.) , ' 
Le Claire limestone. S. Calvin. (Bull. ' Lab. 'Nat. Rist., 
State Univ. Iowa, III, 183-189, 1896.) 
Limestone o~ rapids of Le Claire. J.e Hall. (Geology of 
Iowa, I, 73-75, 1858.) 
Occurrence of Megalomus Canadensis Hall; in Le Claire beds 
at Port Byron, Illinois. W. H. Norton. (Proc. Iowa 
Acad. Sci., II, 42-43~ 1895.) 
Physical tests of Iowa limes. S. W. Beyer. (Iowa Geol. 
Surv., XVII, 91-150, 1907.) 
Some lime-burning dolomites and dolomitic building-stones 
from Niagara of Iowa. G. L. ' Houser. (Iowa Geol. 
Surv., 1,' 197-207, 1893.) , 
Some recent analyses of 'Iowa building-stpnes; also of po-
table waters. N. Knight. (Proc. Iowa Acad. Sci., VIII, 
104-109, 1901.) , 
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Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Le Claire limestone. S. Calvin. (Bull. Lab. Nat. Hist., State , 
Univ. Iowa, III, 183-189, 1896.) 
Le Claire limestone. S. Calvin. (Proc. Iowa Acad. Sci., III, 
52-58, 1896.) 
Le Grand Limestone (Chouteau). 
Geology of 'Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Lead. 
Description of deposits near Dubuque, occurrence of ore 
and mod~ of work. J. D. Whitney. (Geology of Iowa, 
I, 422-468, 1858.) 
Description of Lancasteu and Mineral Point quadrangles, 
' Wisconsin-I.owa-Illinois. U. S. Grant and E. F. Burch~ 
ard. (U. S. Geol. Surv., Folio 145, 14 pp., 1907.) 
Diverse origins and diverse times of formation of lead and 
zinc deposits of Mississippi valley. C. R. Keyes. (Trans. 
American Inst. Mining Eng., XXXI, 603-611, 1901.) 
Dubuque lead and zinc mines. H. F. Bain. (Mines and 
Minerals, XX, 10-12, 1889.) 
Genesis of Ozark lead-zinc deposits. C. R. Keyes. (Mining 
World, XXX, 4:31-433, ' 481-485, 543-546, 1909.) 
Geographic 'distribution of lead and zinc deposits of Missis-
sippi valley. C. R. Keyes. (Eng. and Mining Jour" 
LXXXVI, 1004-1005, 1908.) 
Geology and geological resources of Iowa. S. Calvin. (Proc. 
International Mining Congress, Fourth Sess., 52-56, 
1901.) , 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
qeology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213~306, 1906.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Iowa. C. A. White. (Geology of Iowa, II, 339-
. 341, 1870.) 
562 ANNOTATED BIBLIOGRAPHY 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Iowa drift. C. A. White. (Geology of Iowa, I, 96, 1870.) 
Lansin'g lead mines. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) 
Lead and zinc, description of mines of Iowa in upper Mis-
sissippi region. A. G. Leonard. (Colliery Engineer, 
XVII, 121-122, 1896.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) . ' 
Lead and zinc deposits of Iowa.A. G. Leonard. (Eng. and 
Min. Jour., LXI, 614, 1896,.) 
Lead and zinc deposits of Mississippi valley, U. S. A. 
C. R. Van Hise and H. 'F. Bain. (Trans. Inst. Mining 
Eng., XXIII, 376-434, 1902.) 
Lead and zinc deposits of upper Mississippi valley. H. F. 
Bain. (BulL U. S. GeoL Surv., No. 294, 72-75, 1906.) 
Mineral production of Iowa in 1897. N. E. Newman. (Iowa 
Geol. Burv., ,VIII; 48-49, 1898.) 
Mineral production of Iowa in 1898. S. W. Beyer. (Iowa 
GeoL Surv., IX, 31-48, 1899.) 
Mineral production of Iowa in 1899. S. W. Beyer. (Iowa 
GeoL Surv., X, pp. 41-58,1900.) , 
Mineral production of Iowa in 1900. S. W. Beyer. (Iowa 
Geol. Surv., XI, 37-53, 1901.) 
Mineral production of Iowa in 1901. S. W. Beyer. (Iowa 
Geol. Surv., XII, 37-61, 1902.) 
Mineral production of Iowa in 1902. S. W. Beyer. (Iowa 
GeoL Surv., XIV, 7~26, 1904.) 
Mineral 'production of Iowa in.1903. S. W. Beyer. (Iowa 
GeoL Surv., XIV, 645-655, 1904.) 
Mineral production in Iowa in 1904. S. W. Beyer. (Iowa 
GeoL Surv., XV, 15-32, 1905.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa 
GeoL S'urv., XVI, 17-36, 1906.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
GeoL S~rv." XVII, 11-25, 1907.) 
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Mineral production in Iowain 1907. S. W. Beyer . . (Iowa 
. Geol. Surv., XVIII, 11-28, 1908..) 
Mineral production in Iowa in 1908. S . . W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Mines at Dubuque. C. A.-White. (Second Ann. Rept. State 
Geologist, 97-150, 1868.) 
Mississippi valley lead and zinc district. R. E. Davis. (Min-
ing World, XXIV, 548-549, 1906.) , 
Ore deposits of southwestern Wisconsin. T. C. Chamberlin. 
(Geol. Surv. Wisconsin, IV, 367-568, 1882.) 
Origin of Iowa lead and zinc deposits. A. G. Leonar:d. 
(American Geologist, XVI, 288-294, 1885.) 
Origin of lead and zinc ores of upper Mississippi valley dis-
trict. G. H. Cox. (Economic Geology, VI, 427-448 and 
582-603, 1911.) 
Ozark lead and zinc deposits: their genesis, localization and 
. ' migrations. C. R. Keyes: (Trans. American Inst. Min-
ing Eng., XL, 184-231, 1909.) 
. Recent developments in Dubuque lead and zinc mines. A. G. 
• Leonard. (Proc. Iowa Acad. Sci., ill, 64-66, 1896.) 
References to lead region of northeastern Iowa. J. D. Whit-
ney. (Geol. Surv., Illinois, I, 153-207, 1866.) 
Report of the secretary on mineral production. N. E. New-
man. (Iowa Geol. Surv., Vill, 30-49, 1898.) 
Spanish mines; an episode in primitive American lead-min-
ing. C. R. Keyes. (Annals of Iowa·; an Historical 
Quarterly, X, 539-546, 1912.) 
Work and scope of the geological survey. C. R. Keyes. (Iowa 
Geol. Surv., III, 47-98, 1894.) 
Lead. and zinc deposits of Iowa. A. G. Leonard. (Iowa Geol. 
. Surv~, VI, 9-66, 1897.) 
Lead and · zinc deposits of Iowa. A. G. Leonard. (Eng. and 
. Mining J OUf., LXI, 614, 1896.) 
Lead and zinc deposits of Mississippi Valley, 'diverse origins 
~nd div~rse tim~s of formation. C. R. Keyes. (Trans. 
American Inst. Mining E~g., XXXI, 603-611, 1901.) 
564 ANNOTATED BIBLIOGRAPHY 
Lead and zinc deposits of Mississippi valley, geographic distri-
bution. C. R. Keyes. (Eng. and Mining ' Jour., 
LXXXVI, 1004-1005, 1908.) 
Lead and zinc deposits of Mississippi valley, U. S. A. C. R. Van 
Hise and H. F .. Bain. (Trans. Inst. Mining Eng., XXIII, 
376-434, 1902.) 
Lead and zinc deposits of upper Mississippi valley. H. F. Bain. 
(Bull. U. S. Geol. Surv., No. 294, 72-75, 1906.) 
Lead and zinc deposits, origin. A. G. Leonard. ' (American 
Geologist, XVI, 288-294, 1895.) . . 
Lead and zinc deposits, Ozark, their genesis, localization and 
migrations. C. R. Keyes: (Trans. American Inst. Min-
ing Eng., XL, 184-231, 1909.) ' , 
Lead and zinc; description of mines of Iowa in ·upper Mississippi 
region. A. G. 'Leonard. (Colliery Engineer, XVII, 121-
122, 1896'.) 
, Lead and zinc district, Mississippi valley. R. E. Davis. (Min-
ing World, XXIV, 548-549, 1906.) 
Lead and zinc mines, Dubuque. H. F. Bain. (Mines and Miner-
als, XX, 10-12, 1889.) 
Lead and zinc mines, recent developments in Dubuque. A. G. 
Leonard. (Proc. Iowa Acad. Sci., III, 64-66, 1896.) 
Lead and zinc ores of upper Mississippi valley district, origin. 
G. H. Cox. (Economic Geology, VI, 427-448 and 582-603, 
1911.) 
Lead mines, ~ansing. 'A. G. Leonard. (Proc. Iowa Acad. Sci., 
II, 36-38, 1895.) 
Lead-mining, Spanish mines; an episode in primitive American. 
. C. R. Keyes. (Annals of Iowa; an Historical Quarterly, 
X, 539-546, 1912.) . 
Lead (sulphide). (See Galenlite.) 
Lead-zinc deposits, genesis. C. R. Keyes. (Mining World, XXX, 
431-433, 481-485, 543-546, 1909.) • . 
Lee County. · ' 
ry(.A.dministrative report of a'ssistant state 'geoloiist. C. R. 
Keye's. (Iowa GeoL Surv., III, 29~38, 1894.) , 
Annotated catalogue of minerals. C . . R. Keyes. (Iowa 
Geol ' Surv., I, 181-196, 1893.) 
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~ Artesian well at Keokuk. C. H. Gordon. (American Ge-
ologist, IV, 237-239, 1889.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brecciated character of St. Louis limestone. C. H. Gordon. 
(AmeriGan Naturalist, XXIV, 305-313,1890.) 
Buried river channels in southeastern Iowa. C. H. Gordon. 
(Iowa Geol. Surv., III, 237-255, 1895.) , 
Catalogue of types and figured specimens in paleontological 
collections of geological department, American mu~eum 
of ' natural history; lower carboniferous to pleistocene, 
inclusive. R. P. Whitfield, and E. O. Hovey. (Bull. 
,American Mus. Nat. Hist., XI, 357-500, 1901.) , , 
Cherts of Osage series o{Mississippian system. F. M. Van 
Tuyl. (Science, N. S., XXXVI, 569, 1912.) 
Classification of lower carboniferous rocks of Mississippi 
valley. C. R. Keyes., (Pamphlet, Judd and Detweiller, 
printers, 1-24, Washington, 1892.) . 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Su.rv., 
II, 536 pp. 1894.) 
Coal deposits of Iowa. H. Hinds. (~owa Geol. Surv., XIX, 
21-396, 1909.) 
Ctenacanthus spines from Keokuk limestone of Iowa. C. R. 
Eastman~ (American Jour. Sci., (4), IV, 10-12, 1897.) 
Description of new fossils. A. H. Worthen. (Geol. Surv. 
lliinois, VIII, 69-154, 1890.) 
Description of some new spelces of invertebrates from Pale-
ozoic rocks of Illinois and adjacent states. S. A. Miller 
'and' W.' F. E. Gurley. (Bull. Illinois State Mus. Nat. 
Hist., No.3, 1-91, 1894.) 
Extension of Illinois lobe of great ice-shee't into Iowa. F. 
M .. Fultz. (Proc. Iowa Acad. Sci.~ II, 209-212, ' 1895,) 
General; description. (A. H. Worthen. (Geology of Iowa, 
I, 184-198, 1858.) 
Genesis ofAinerimin aotinocrinoidre. C. R. Keyes, (Ameri-
can Naturalist, X-XIV, 243-254, 1890.) , 
Geolog;yof clays. S~ W~ Beyer and I. ,A. "Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) " ._-
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Geology of Lee county. O. R. Keyes. (Iowa Geol. Surv., 
III, 305-4~7, 1894.) ' , 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Illinois glacial lobe. F. Leverett. (Mon. U. S. G. S. 
XXXVIII, 817 pp., 1899.) 
Iowa scientist and his work. (0, R. Keyes. (Annals of 
Iowa, Historical Quarterly, IV, S83-392, 1900.) 
X, Keokuk beds at Keokuk, Iowa. O. H. Gordon. . (Proc. 
Iowa Acad. Sci., I, p't. i, 98-100, 1890.) ~ 
Keokuk species of Agaricocrinus. O. H. Gordon. (Ameri~ 
can ' Geologist, V, 257-2(51; 1890.) 
Kinderhook stratigraphy. O. R. Keyes. ( Journal of Ge-
ology, VIII, 315-321, 1900.) 
Lower rapids of Mississippi river. F. Leverett. (Proc. 
Iowa Acad. Sci., VI, 74-93, 1899.) 
Millerite. E. Haworth. (Science, VIII, 369, 1886.) 
New locality for millerite. O. R. Keyes. (American Ge-
ologist, XI, 126, 1893.) , 
New species of sponges from Keokllk rocks. ,E. O. Ulrieh. 
" (Geol. Surv. Illinois, VIII, 243-251, 1890.) 
"Nickel Ore" from Iowa. O. R. Keyes. (Eng. and Min~ 
ing Journal, LIV, 634, 1892.) , 
Observations on genus Archimedes. J. Hall. (Proc. Amer~ 
ican Assoc. Adv. Sci., 170-180, 1857;) 
Observations on Keokuk species of Agaricocrinus. O. H. 
Gordon. (Proc. Iowa Acad. Sci., I, pt. i, 100-101; 1890.) 
Old channels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Old lake-beds of prairie regions. S. J. Wallac'e. (Proc. 
American Assoc. Adv. Sci., XVII, 342-344, 1869.) 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Proc. 
Iowa Acad. Sci., XIX, 169-172, 1912.) 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Science, 
N. S., XXXVI, 569, 1912.) 
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Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) 
Paleontology of Missouri, pt. i. ' C. R. Keyes. (Missouri 
GeoL Surv., IV, 271 pp., 1894.) 
Paleontology of Missouri, pt. il. C. R. Keyes. (Missouri , 
Ge~L Surv., V, 266 pp., 1894.) 
Prairies: Itinerary from Kansas City, Missouri, to Chicago, 
Illinois. W J McGee. (International Congo Geol., 
Compte Rendu, 5me Sess., 449-452, 1893.) 
Pre-glacial elevation of Iowa. H. F. ,Bain. (~roc . . Iowa 
Acad. Sci., II, 23-26, 1895.) 
Pre-glacial river-channels of central Iowa. C. R. Keyes. 
(The Annals, Historical Quarterly, VIII, 13-70, 1907.) 
~ , Pre-glacial valleys of Mississippi and tributaries. Frank 
Leverett. (Journal of Geology, III, 740-763, 1895.) 
Principal mississippian section. C. R. Keyes , (Bull. Geol. 
Soc. America, III, 283-300, 1892.) 
Pyrite and millerite described. C. R. Keyes. (J:lroc. Iowa 
Acad. Sci., I, pt. iii, 19-22, 1893.) 
Relations of platyceras and capulus. ' C. R. Keyes. (Ameri-
can Geologist" III, 6-9, 1890.) 
Report on' bridging Mississippi. G. K. Warren. (Rept. U. 
S. ~rmy Eng. for 1878-,9, IV, pt. ii, 916-917, 1878.) 
Review' of progress of American i~vertebrate paleontology 
'for year 1890. C. R. Keyes. (American Naturalist, 
XXV, 327-333, 1891.) 
Salem limestone ' and its stratigraphic ' relations in south-
' eastern Iowa. , F. M. Van 'fuyL (Proc. Iowa Acad. 
Sci., XIX, 167-168, 1912.) 
'Salem limest<:meand its stratigraphic relations in south-
eastern Iowa. F. M. Van TuyL (Science, N. 8. 
XXXVI, 569, 1912.) 
I Sanitary analyses of some Iowa deep-well waters. ' J. ,B. 
Weems. (Proc. Iowa Acad. S~i., IX, 63-70, 1902.) 
,~ome ,new American fossil crinoids. F. Springer. (Mem. 
Mus. Co~p. ZooL, XXV, 117-161" 1911.) , 
568 ANNOTATED BIBLIOGRAPHY 
Stratigraphy of St. Louis and Warsaw formations' in south-
eastern Iowa. C. H. Gordon. (Journal of Geology, III, 
289-311, 1895.) 
Study of cherts of Osage series of Mississippian system. F. 
M. Van Tuyl. (Proc. Iowa Acad. S9i., XIX, 173-174, 
1912.) 
I Surface geology at Keokuk. C. H. Gordon. (Report Dep. 
Nat. Hist. Northwestern Univ., 11-19, 1891.) 
Surface geology of Keokuk. C. H. Gordon. (American 
Geologist, lX, 183-190, 1892.) . 
Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp. 
1912.) 
Use of term Augusta in geology.· C. R. Keyes. (Americall 
Geologist, XXI, 229-235, 1898.) 
Variation of gasteropod (from Keokuk). C. R. Keyes . . 
(American Geologist, III, 329-3R3, 1889.) 
Weathered zone (Sangamon) between Iowan loess and Illi-
noian till-sheet. F. Leverett. (Proc. Iowa Acad. Sci., 
V, 71-80, 1898.) 
Weathered zone (Yarmouth) between Iowan and Kansan 
till-sheets. F. Leverett. (Proc. Iowa Acad. Sci., V, 81-
86, 1898.) 
Weathered zone (Yarmouth) between.Illinoian and Kansan 
till-sheets. Frank Leverett. (Journal of Geology, VI, 
238-243, 1898.) 
~ Wood found in Keokuk limestone. C. H. Gordon. (Proc. 
Iowa Acad. Sci., I,pt. i, 97~98, ,1890.) ·' '. 
Lee . county, geology. C. R. Keyes. (Iowa Geol. S1;l:rv:.~ III, 305-
407, 1894.) 
Lees, ~~nie.~· lI. Bibliography· of Iowa CQals. (Iowa ~~~l. 'Surv., 
,.' . Vol. XIX, pp. 659-687., Des Moines, 1909.) . C{lmplete 
liMhol"'s: and county lie.ts of refere,llces are', given. 
I . t · . · " . • ',' ~. ..:"" 
.J". .~ 
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Lees, James H. Bibliography of Iowa Peat. (Iowa Geol. Surv., 
Vol. XIX, pp. 731-733, Des Moines, 1909.) There is 
given a very full list of the publications on tbe subject. 
Lees, James H. General Section of Des Moines Stage of Iowa. 
(Iowa Geol. Surv., VoL XIX, pp. 598-604, Des Moines, 
1909.) Three subdivisions are recognized: Cherokee 
shales, Appanoose beds and Pleasanton shales. The 
complete descriptive section embraces thirty-two 
numbers. 
Lees, James H. History of Coal Mining in Iowa. (Iowa .Geol. 
. Surv., Vol. XIX, pp. 521-586, Des Moines, 1909.) The 
development of the mining in each of the coal-produc-
ing counties is fully considered. The historical sum-
maries are especially complete in regard to early min-
ing. 
Lees, James H. Report of As,sista:nt State Geologist. (Iowa 
Geol. Surv., Vol. XVII, pp. 7-10, Des Moines, 1907.) 
Summarizes the year's work; gives a list of excha:nge 
publica tions. 
Lees, James H. Report · of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. XVIII, pp. 6-9, Des Moines, 1908.) 
The personal work of the year is revi~wed. 
Lees, James H., and A. W. Hixson. Analyses of Iowa Coals. 
(iowa Geol. Surv., Vol. XIX, pp. 476-519, Des Moines, 
1909.) The laboratory methods of analysis are de-
. scribed. A complete list of analyses of Iowa coals is 
compiled. 
Leidy, Joseph. Fossil Remains of Caribou. (Proc. Acad. Nat. 
Sci. Philadelphia, Vol. XXXI, pp. 32-33, Philadelphia, 
1879.) Announcement is made of Ran,qifer ca,.ibou 
from the loess, and Cervus muscatinensis, supposed to 
be extinct, from Muscatine, Iowa. 
Leonard, Arthur G. Geology of Clayton County. (Iowa Geol. 
Surv.; Vol. XVI, pp. 213-317, Des Moines, 1906.) The 
features descr,ibed are here enumerated: 
Introduction, location and area, previous geological work. 
87 
I . 
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Physiography, topography, the driftless area, Iowan drift 
area, drainage . 
. Stratigr~phy, general relations of strata, synoptical table, 
comparative table; Cambrian system, Saint Croix sand-
stone; Ordovician system, lower magnesian limestone, 
Saint Peter sandstone, Galena-Trenton limestone, Tren-
tori limestone, lith010gical character, distribution and 
thic~ness, Galen~ limestone, distribution and thickness, 
Maquoketa stage; Silurian system, Niagara limestone, 
residual materials; Pleistocene system, Kansan stage, 
Kansan drift, Buchanan gravels, ' Iowan stage, I.owan 
drift, loess, terraces, alluvium; defor:qlations; uncon-
formi.ties. 
Economic geology; soils, building-stories, clays, limes, glass-
sands, road-materials, lead; water-resources, water-
po:wer, clams. 
Leonard, Arthur _G. Geology of Dallas County. (Iowa Geol. 
.Survl, Vol. VIII, pp. 51-118, Des ' Moines, 1898.) The 
topics treated are as follows: Introduction, situation 
and area, previous geological work. 
Physiography, topography, ta;ble of elevations, drainage. 
Stratigraphy, general relations of strata; standard sec-
tions, Booneville section, Van Meter section, Van Me-
ters Mill section, Desoto section, Panther creek, Cot-
tonwood, Redfield, County Line, Linden, Adel, Sugar 
creek, High Bridge, Dawson; Missourian Limestone 
sections, well-records. 
Geological formations, Upper Carboniferous, Des' Moines, 
Missourian; Pleistocene, Kansan drift, loess, Wisconsin 
drift, alluvium and terraces. 
Geological structure, .deformations, Redfield section. 
Economic products; coal, Raccoon Valley mines, South 
Raccoon Valley mines, Middle Raccoon Valley mines; 
North Raccoon Valley mines, Des Moines River mip.es; 
clays, Van Meter, Adel, Redfield, De Soto, Minburn, 
Perry, Dawson, Madrid; building-stones, road-materials, 
natural gas,_ water-supplies, soils. 
IOWA GEOLOGY AND MINING 571 
Leonard, Arthur G. GeoXogy of Wapello County. (Iowa Geol. 
Surv.,Vol. XII, pp. 439-499, Des Moines, 1902.) The 
following features are described: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, synoptic table of geological formations, deep-
" er strata;" Carboniferous system, Saint Louis stage, Des 
Moines stage, coal measures; Pleistocene system, Kan-
san drift, loess, alluvium and terraces. 
U nconf ormi ties. 
Economic .products, coal, building-stone, " clays, " water-sup-
plies, soils, and roa~-materials. 
Leonard, Arthur G. Lansing Lead Mines. (Proc. Iowa Acad. 
Sci., Vol. II, pp. 36-38, Des Moines, 1895.) An un-" 
usual deposit is described. The novel features are the 
great extent of a vertically disposed galena-sheet, imd 
its occurrence in the One"ota limestone, a geological ho-
rizon far beneath that in which the workable lead de-
posits of the region commonly occur. There are three 
to four inches of solid galena. An annual production 
of 400,000 pounds is attained. . " ." 
Geol. Surv., Vol. VI, pp. 9-66, Des Moines, 1897.) The 
topics discussed are mainly as' follows: 
Leonard, Arthur G. Lead and Zinc Deposits of Iowa. (Iowa 
Chief source " of world's supply of lead and zinc, history of" 
lead and zinc mining in Iowa. 
Upper Mississippi lead and zinc region, limits and extent 
of area, general geological sketch of region, principal 
f.ormations, Saint Croix sandstone, Oneota limestone, 
Saint Peter sandstone, Trenton limestone; Galena lime-·. 
stone, Maquoketa shales, Niagara limestone. 
Mode of occurrence of lead and zinc deposits, ore deposits 
usually in area of disturbance, Iowa deposits an ex-
ception, lead and zinc deposits mostly in limestone, 
comparison of upper Mississippi mines with Missouri 
regIon. 
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Lead and zinc ores and associl:j.ted minerals; lead minerals, 
glance, cerussite; zinc minerals, smithsonite, sphalerite; 
associated minerals, pyrite and marcasite, limonite, cal-
cite, satin-spar, gypsum, dolomite; mode of occurrence 
of the Iowa ores, crevices, direction, extent, openings, 
mode of occurrence in crevices, as vertical: sheets, 1ll 
openings, vertical distribution of lead and zinc. 
Sp~cial description of mines, Dubuque county mines, Clay-
ton county mines, Buena Vista, Guttenberg, Allamakee 
county mines, Lansing, New Galena. 
Origin of deposits, original sources' of. lead and zinc, locali-
zation of deposits, ocean-currents, surface decomposi-
tion, formation of crevices, filling of creVices, different 
views as to origin of the ore deposits, general ascen-
tion theory, lateral secretion theory, replacement the-
ory, obj.ections to ascension theory for Iowa deposits, 
proof of origin by lateral · secretion. 
General methods of working th,e mines, statistics. 
The subjects of wide interest which deserve special con-
sideration are the mode of occurrence and genesis of 
the ore deposits. 
Leonard, Arthur G. Lead and Zinc Deposits of Iowa. (Eng. 
and Mining Journal, Vol. LXI; p. 614, New York, 1896.) 
Occurrence and 1p.ining of ores in the Galena limestone 
of the Dubuque district are considered. 
Leonard, Arthur G. Lead and Zinc; Description of Mines of 
Iowa in Upper Mississippi Region. (Colliery Engineer, 
Vol. XVII, pp. 121-122, 1896.) The geologic peculiari-
ties of the region are explained and the distribution of 
, the ore-bodies is described. 
Leonard, Arthur G. Natural Gas in Drift of Iowa. (Proc. Iowa 
Acad. Sci., Yol. IV, pp. 41-47, Des Moines, 1897.) The 
opinion is given that the gas is simply the product of 
the decomposition of vegetable remains buried in the 
·drift. 
Leonard, Arthur G. Occurrence of Zinc in Northeastern Iowa. 
(Proc. Iowa Acad. ·Sci., Vol. I, pt. iv, pp. 48-52, Des 
Moines, 1894.) Zinc mines around Dubuque' are de~ 
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scribed. The manner of occurrence, the geology and 
the character of the ores are especially noted. The 
development of .zinc-mining in the district' is said to 
date from 1880. 
Leonard, Arthur G. Origin of Iowa Lead and Zinc Deposits. 
(American Geologist, Vol. ' XVI, pp. 288-294, Minneapo-
lis, 1895.) The occurrence and manner of deposition 
are described and the various theories of formation are 
reviewed. 
Leonard, Arthur G. Recent Developments in Dubuque'Lead alid 
Zinc Mines. (Proc. Iowa Acad. Sci., Vol. ill, pp. ' 64-
66, Des Moines, 1896.) The openings of' some new 
mines are described. 
Leonard, Arthur G. Report .of Special Assistant .. (Iowa Geol. 
Surv., Vol. V, p. 31, Des Moines, 1896.), A short state-
. ment is made of the work done on the lead mid zinc 
deposits. . 
Leonard, Arthur G. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. VII, pp. 29-30, Des Moines, 1897.) 
The results of the season·'s work are noted. 
Leonard, Arthur G. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. XI, pp. 31-32, Des Moines, 1901.) The 
results of the year are enumerated. 
Leonard, Arthur G. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. XII, pp. 28-32, Des Moines, 1902.) 
Summary of the work done during the year , is given. 
Leonard, Arthur G. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. Xill, pp. 13-15, .Des Moines, 1903.) 
The personal work of the year is summarized. 
Leonard, Arthur G. Satin-spar from Dubuque. (Proc. Iowa 
Acad. Sci., Vol. I, pt. iv, pp. 52-55, De.s Moines, 1894.) 
Some unusually fine examples recently obtained are 
described. 
Leonard, A. G., ·and H. F. Bain. Middle Coal-measures of West: 
ern Interior Coal-field. (Journal .of Geology, Vol. VI, 
pp. 577-588, Chicago, 1898.) There are contrasted the 
conditions under which the sediments of the Des Moines 
and Missouri stages were d~posited. 
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Leonard, A. G., and H. F. Bain. Middle Coal-measures of West-
ern Interior Coal-field. (Bull. Geol. Soc. America,"Vol. 
X, pp. 10-12, Rochester,' 1899.) This is an abstract of 
another paper of similar title. 
Lepidostrob~s, American. J. M. Coulter and W. J. G. Lund. 
(Botanical Gazette, LI, 449-453, 1911.) 
Lepidostrobus, American. J. M. Coulter ,and W. ,J. G. L-l~nd. 
(Trans. Illinois Acad. Sci., IV, 107-108, 1912.) 
Lepidostrobus, first reported petrified American, is from War-
ren county, Iowa. J. L. Tilton . . (Proc. Iowa Acad. Sci., 
XIX, 163-165, 1912.) 
Lepidostrobus, first reported, is .from Warren cOlmty, Iowa. 
J. L. Tilton. (Science, N. S., ~VI, 569, 1912.) 
Lesley, J. p~ Dictionary of Fossils of Pennsylvania. (Geol. 
Surv., Pennsylvania, Rep. P4, Vols. I-In, pp. 1-1283, 
Harrisburg, 1890.) Numerous reproductions of figures 
of Iowa fossils are given.· 
Leverett, Frank . . Illiito.is Glacial Lobe. (Mon. U. S. G. S., Vol. 
XXXVIII, 817 pp., Washington, 1899.) The margin of 
the d:d~t sheet extends into the eastern Iowa region.. . 
The phenomena presented are described in detail. 
Leverett, Frank. Lower Rapids of Mississippi River. (30urnal 
of Geology, Vol. VII, VP. 1-22, Chicago, 1899.) Drain-
age features . of the · Upper Mississippi valleY' during 
the glacial epoch are outlined, and the recent diversion 
. of .the river to the eastward of Keokuk is explained. 
Leverett, Frank. Lower Rapids ' -of Mississippi River. (Proc. 
Iowa Acad. Sci., Vol. VI, pp. 74-93, Des Moines, 1899.) 
The present and pre-glacial channels of the Mississippi 
river at Keokuk are compared and the various ques-
tions concerning the exact date of the diversion of the 
river-course are discussed. 
. -
Leverett, Frank. Old Channels of Mississippi in Southeastern 
Iowa. (Annals of Iowa, Historical Quarterly, (3), Vol. 
. V, pp. 38-51, Des MO.ines, 1901.) The transgressions of -
the several ice-sheets are described, and their influence 
on the former drainage lines is noted . . 
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Leverett', Frank. Pre-Glacial Valleys of Mississippi and Tribu-
taries. ( Journal 6f Geology, Vol. III, · pp. 740-763, 
Chicago, 1895.) The present course of the river is on ' 
the same lines as the preglacial one except north of 
Muscatine and north of Keokuk. At these two points 
there was a diversion of the pre-glacial streams west· 
ward. 
Leverett, Frank. Weathered Zone (Sangamon) between Iowan 
Loess and Illinoian Till-sheet. (Journal of Geology, 
Vol. VI, pp. 171-181, Chicago, 1898.) The interglacial 
soil is characterized. 
Leverett, Frank. Weathered Zone (Sangamon) between Iowan 
Loess and Illinoian Till-sheet. (Proc. Iowa Acad. Sci., 
Vol. V, pp. 71-80, Des Moines, 1898.) The till sheets 
are described .and the characters of the Sangamon zone 
are noted in some detail. A description of the" proper 
terminology follows. 
Leverett, Frank. Weathered Zone (Yarmouth) between Illinoian 
and Kansan Till-sheets. (Journal of Geology, Vol. VI, 
' . pp. 238-243, Chicago, 1898.) The interglacial deposits 
are characterized and the typical locality of the Yar-
mouth soil, in Lee county, is described. 
Leverett, Frank. Weathered Zone (Yarmouth) between Illinoian 
and Kansan Till-sheets. (Proc. Iowa Acad. Sci., Vol. 
V, pp. 81-86, Des Moines, 1898.) Typical exposures 
in Lee county are d~scribed. 
Light, more, on origin of Missouri river loess. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 187-194, 1906.) 
Lignite. 
Geology of Plymouth county. H. F. Bain. (Iowa Geo1. 
Surv., VIII, 315-366, 1898.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 1896.) • 
Lime Creek Shales. 
Additional evidence of unconformity between Cedar Valley 
and Lime Creek stages of Devonian of Iowa. A. O. 
Thomas. (>science, N. S., XXXVI, 569-570, 1912.) 
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Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv~ 
VI, 113-428, 1897.) 
Brachiopods from various localities ,in Iowa. J. Hall. (Nat. 
Hist. New York, Pal., VIII, 1-269, 1892.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Distribution of Rockford shales. C. L. Webster. (Proc. 
Davenport Acad. Sci., V, 100-109, 1887.) 
General preliminary description of devonian rocks of Iowa, 
which constitutes typical section of devonian formation 
of Interior continental area of North America. C. L: 
Webster. (American Naturalist, XXIII, 229-243, 1889.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
. Surv., VII, 117-195, 1897.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of" Butler county. M. F. Arey. (Iowa Geol. Surv .. , 
XX, 1-59, 1910.) . 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., . XVI, 453-507, 1906.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. 
Surv., XI, 53-126, 1901.) 
Geology of northeastern Iowa. W J McGee. (Eleventh 
Ann. Rep. U. S. Geol. Surv., 314, 1892.) 
Lime Creek fauna of Iowa in southwestern United States 
and northern Mexican region. C. R. Keyes. (Proc . 
. Iowa Acad. Sci., Xill, 197-198, 1907.) 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. O. R. Keyes. (Am. 
Jour. Sci., (4), XXXVI, 160-1()4, 1913.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc., Iowa Acad. Sci., XIX, 153-156, 1~12.) · 
Notes on shales. q. L. Webster. (American Naturalist, 
XXII, 444-446, i888.) 
Pachyphyllum from Rockford shales. C. L. Webster. 
(American Natu.ralist, XXIII, 621-625, 1889.) 
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of Floyd county, Iowa. A. O. Thomas. (Science, N. S., 
XXXVII, 459, 1913.) . 
Sundry provincial and local phases of gen~ral geologic sec-
. tion of Iowa. C. R. Key~s. . (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Two unique spirifers from devonian strata of Iowa. S. 
Calvin. (Bull. Lab. Nat. Hist., State Ui:ri.v. Iowa, II, 
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Lime Creek fauna of Iowa in southwestern. United States and 
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Surv.'; XVI, 213-317, 1906.) 
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XV, 369-431, 1905.) 
Geology 'of Divis coillity. M. F. Arey. (Iowa Geol. Surv., 
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,Geology of Decatur county. H. F. Bain. '(Iowa Geol. Surv., 
VIII, 255-314, '1898.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
" Surv., III, 409-492, 1894.) 
Geology of Dubuque county. S. Calvin and H. F. Bain 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
S~rv., XV, 433-546, 1905.) , 
Geology of Hamilton and Wright counties. T. H. Macbride. 
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Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
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Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
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Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., ' 
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Geology of Lee county. 'C. R. Keyes'. (Iowa Geol Surv., 
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Geology of Linn county. W~ H. Norton. (Iowa Geol. Surv., 
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Geology of Mahaska county. H. F. Bain. (Iowa Geol. Surv., 
IV, 313-380, 1895.) 
Geology of Madison county. J. L. Tilton and H.F. Bain. 




IOWA GEOLOGY AND MINING 579 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-157, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) , 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Montgomery county. E. H. Londsale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of PlymQuth county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 315-366, 1898.) . 
Geology of quarry products . .s. W. Beyer and 1. A. Williams. 
(Iowa Geol. Surv., XVIT, 189-588, 1907.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv" 
XIII, 185-253, 1903.) 
Geology of Webster county. F; A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) . 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Sury., XVI, 37~146, 1906.) 
Hydraulic limes. C. A. White. (Geology of Iowa, IT, 318-
'322, 1870.) 
Hydraulic,' materials. J. D. Whitney. (Geology of Iowa, 
I, 392, 1858.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv., VITI, 11-25, 1907.) 
Mineral production in Iowa in 1907. S. W. Beyer (Iowa 
Geol. Surv., XVIIT, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909;) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) · 
P~ysical tests of Iowa limes. S. W. Beyer. (Iowa Geol. 
Surv., XVIT, 91-150, 1907.) 
Quick-lime. C. A. White. (Geology of Iowa, IT, 316-318, 
. 1870.) 
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Limesto:q.e, Bethany, of 'wester~ interior coal-field. C. R. Keyes; 
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Geology of Webster county. F. A. Wilder. (Iowa GeoL 
Surv., XII, 63-235, 1902.) 
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(Jour. Cincinnati SQc. Nat. Hist., Vol. XIX, pp. 95-98, 
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Linn and Quarry, Iowa; glaciated rock-surfaces near, with table 
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(Proc. IQwa Acad. Sci., X'VIl+, 79-83, 1911.) 
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Analysis of a' , meteorite. ' J: TQrrey and E. H. Barbour . 
. ' " (American GeQlogist, VIII, 65, 1891.) , 
',Artesian wells oi Io~a. 'W. H. No;rton. (IQwa Geol. Surv., 
, :-.: . ' YI,113~428, 1897.) 
Catalogue of recorded meteroites. O. W. HuntingtQn. (PrQc. 
American Acad. Arts and Sci., XV, 37-110, 1887.) 
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Chemical analyses of a meteoric fall. C. U. Sheppard. (Am. 
Jour. Sci., (2), VI, 402-417, 1848.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
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Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., . 
XVIII, 29-360, 1908.) 
Fall of meteoric stones. C~ U. Sheppard. (Am. Jour. Sci., 
(2), IV, 288~289, 1847.) 
Geological notes. J. D. Whitney. (Geology of Iowa, I, 260-
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Geological section of Y. M. C. A. artesian well at Cedar 
Rapids. W. H. Norton. (Proc. Iowa Acad. Sci., II, 
194-196, 1895.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
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Norton. (Proc. Iowa Acad. Sci., XVIII, 79-83, 1911.) 
Notes on rower strata of devonian series in Iowa; W. H. 
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Underground water resources of Iowa: W. H. Norton. 
(Iowa Geol. Surv., XXI, -29-1214, 1912.) 
1:;rnde:r:ground water resoures of,Iowa. W. H. Norton. -{U .. 
- S. Geol. Surv., Wat,er Supply Paper No. 293, 994 pp., 
1912.} 
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Sllrv., XX, 237-269, 1910.) 
Geology of Sac and Ida counties. T; H. Macbride. (Iowa 
. Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Geology of Story county. S. W. Beyer. (Iowa <:teol. Surv., 
_ IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Van Buren county. C. H. Gordon. (Iowa ·Geol. · 
Su:r:v., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Burv., XII, 439-499, 1902.) . 
Geology of Warren county. J. L. Tilton. (Iowa Geol. Surv., 
V, 301-359, 1896.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayge county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
. Surv., V, 2~1-299, 1896.) 
Interlo~ssi~l till near Sioux City, Iowa. J. E. Todd and H. 
F. Bain. (Proc. Iowa Acad. Sci., II, 20-23. 1895.) 
Iowan drift. S. Calvin. (Bull Geol. Soc. America, 
XXII, 729-730; 1911.) A~stract. 
Is loess of aqueous origin f B. Shimek. (Proc. Iowa Acad. 
Sci., V, 32-45, 1898.) I 
Keokuk, Iowa. C. H. Gordon. (Rept. Dep. Nat. Hist. 
Northwestern Univ., 11-19, 1891.) 
Living plants as geological factors. B. Shimek. (Proc. 
Iowa Acad. Sci., X, 41-48, 1903.) 
Loess and associated deposits of Des Moines. W J McGee 
and R. E. Call. (Ain:. Jour. _Sci., (3), XXIV, 202-223. 
1882.) 
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Loess and 'its fossils. B. . Shimek. (Bull. Lab. Nat. 'Hist., 
State' Univ. Iowa, II, 88-98, 1890.) 
Loess and its soils: J.~. Todd. (Proc. Iowa Horticultural 
Soc., XVII, 263-270, 1882.) 
Loess in central Iowa. 'R. E. Call. (American Naturalist, 
XV, 782-784, 1881.) , 
Loess of Iowa City' and vicinity. B. Shimek. (BulL Lab. 
Nat. Hist., Iowa State Univ.,' V, 195-212, 1901.) 
Loess of Iowa City and vicinity. B. Shimek. (Amencan 
Geologist, XXVIII; 344-358; 1901.) 
Loess of Missouri river. ' 'B. Shimek. (Proc. Iow:t Acad. 
Sci., XIV, 237-251, 1907.) 
Loess of North America. R. E. Call. (American ,Natural-
ist, XVI, 369-381, 1882.) 
Loess of paha and river ridges. B. Shimek : (Proc. Iowa 
,Acad. Sci., XV, 117-124, 1908.) 
Loesses of Mississippi valley. B. Shimek. (Science, N. S., 
XXVII, 731, 1908.) 
Loess soils of Iowa. H. F. Bain. (Trans. Iowa Hort. Soc., 
XXXI, 185-191, 1896.) " 
Lower rapids of Mississippi river. ' F. Leverett. (Proc. 
Iowa Acad. Sci., VI, 74-93, 1899.) 
Mississippi valley between Savanna and Davenport. 
J. E. Carman. (Bull. Illinois Geol. Surv. No. 13, 96 
pp, 1909.) , 
More light on origin of Missouri river' loess. J : E. Todd. 
(Proc. Iowa Acad. SC1;, XIII, 187-194, 1906.) 
Muscatine. F. M. Witter. (Proc. Iowa Acad. Sci., 187-5-80, 
16,1880.) 
Nebraskan drift. B. Shimek. (Science, N. S., ~IV, 28, 
1911.) , 
New light on drift in South Dakota. J. E. Todd. ,(froc. 
, ~, , ; Iowa Acad. Sci:, VI, '122-123, 1899:) " 
Npte on Florencia for:p1ation. H. A. Pilsbry. (Am. Jour. 
, '., ", ,1 Sci" (4), V, '232-23,3, i898.) " 
' " Notes on Geology of Johnson county. C. L. Webster. (Amer-
ican Naturalist, XXII, 408-419, 1888.) 
" 
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Notes on geology of part of Mississippi valley. W J McGee. 
. (Geological Magazine, (2), VI, 353-362 and' 412-420, 
1879.) , 
Notice of arrow points from loess in city of Muscatine. F. 
M. Witter. (Proc. Iowa Acad. Sci., I, pt. ii, 66-68, 
189'2.) 
Observations upon loess. F. M. Witter. (Proc. Iowa Acad. 
j Sci·., I, 45, 1890.) . Origine eolienne du loess. C. R. Keyes. (Bull. de la Soc. 
BeIge de Geol. de Pal. et d' Hydrol., XII, 14-21, .1901.) 
Physiography of Iowa. S. Calvin. (Iowa Weather and 
Crop Service, Ann. Rept. for 1902, 3-11', 1903.) 
Pleistocene deposits in Warren county, Iowa. J. L. Tilton. 
(PaII).phlet, 42 pp., University of . Chicago Press, 1911.) 
Pleistocene. of vicinity of Omaha, Nebraska, and CO,uncil 
Bluffs, Iowa. B. Shimek. (Bull. Geol. Soc. America, 
XXII, 730, 1911.) 
Pleistocene of Missouri valley. B. Shimek. (Science, N. S., 
XXXI, 75-76, 1910.) 
Present phase of pleistocene problems in Iowa. S. Calvin. 
. . (Bull. GeoL Soc. America, XX, 133-152, 1909.) . 
/ PreserV'ation of color in fossil shells. C. R. Keyes. (The 
. Nautilus, IV, 30-31, 1890.) . . 
jPrincipal soil areas of Iowa. W. H. Stevenson. (Bull. Iowa 
State College, Exp. Sta. No. 82, 373:388, 1911.) 
' Quat~rnaiy section eight miles southeast of Des Moines, 
Iowa. C. R. Keyes and R. E. Call. (Proc. Iowa Acad. 
Sci., I, pt. ii, 30, 1892.) 
Recent wind action upon loess. J. E. Todd. (Proc. Iowa 
Acad: Sci:, 1875-1880, 21, 1880.) " , 
Relation of loess to drift in southwestern)owa. J. E. Todd. 
I . ;. (Pro!-l' Iowa. Acad. Sci., 1875-1880, 19, 1880.) 
Relation of Missour~ river loess mantle and Kansan drift 
sheets. C. R. Keyes. ' (Amer~can Journal' Sci., (4), 
XXXIII, 32-34, 1912.) 
Relati0n of Wisconsin and Kansan drift-sheets in ' central 
, iowa and related phenomena; H. F. Bain.. (Iowa Geol 
Surv., VI, 429-476, 1897.) 
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Relative position of forest beds and associated drift forma-
tions in northeastern Iowa. W J McGee. (Am; Jour. 
Sci., (3), XV; 339-341, 1878.) 
Remarks on loess. F. W. Sardeson. (Proc. Iowa Acad. 
Sci., V, 11-12, 1898.) 
Review of progress of American invertebrate paleontology 
for 1889. C. R. Keyes. (American Naturalist, XXIV, 
131-139, 1890.) 
Revised list of loess fossils from Des Moines. O. R. Keyes. 
. (Iowa Geol. Surv., VII, 344, 1897.) 
Richthofen's theory of loess in light of deposits of the Mis-
souri. J. E. Todd. (Proc. American Assoc. Adv. Sci., 
XXVII, 231-239, 1878.) 
Roots and root-1I).arks found in loess. J. E. Todd. (Proc. 
Iowa Acad. Sci., 1875-80, 17, 1880.) 
Section of bluff at Sixth street, Davenport. W. H. Pratt. 
(Proc. Davenport Acad. Nat. Sci., ill, 127-129, 1881.) 
Significance of pleistocene mollusks. B. Shimek. (Science, 
N. S., XXXVII, 501-509, 1913.) 
Some pre-glacial soils. J. A. U dden. (Proc. Iowa Acad. 
Sci., V, 102-104, 1898.) 
Surface geology of Burlington, IQwa~ C. R. Keyes. (Ameri-
can Naturalist, XXII, 1049-1054, 1888.) 
Surface geology of Keokuk. C. H. Gorqon. (American 
Geologist, IX, 183-190, 1892.) . 
Terrace formations in Turkey river valley in Fayette coun-
ty, Iowa. G. E. Finch. (Proc. Iowa Acad. Sci., VIII, 
204-206, 1901.) . 
Theory 'of the loess. B. Shimek. (Proc. Iowa Acad. Sci., 
III, 82-89, 1896.) 
Variation in succinidre of loess. B. Shimek. (Proc. Iowa 
Acad. Sci., I, pt. iv, 111, 1894.) 
Weathered zone (Sangamon) between Iowan. loess and ll-
linoian till-sheet. F. Leverett. (Proc. Iowa Acad. Sci., 
V, 71-80, 1898.) 
Loess and Illinoian till-sheet, weathered zone (Sangamon). 
Frank Leverett. (Journal of Geology, VI, 171-181, 
1898.) 
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Loess, buried, in Story county. S. W. Beyer. '(Prqc. Iowa Acad. 
Sci., VI, 117-121, 1899.) 
Loess, degradation. J. E. Todd. (Proc. Iowa Acad. Sci., V, 46-
51,1898.) 
Loess, eolian origin. C. R. Keyes. (Am. Jour. Sci., (4), VI~ 
299-304, 1898.) 
Loess, eolian origin. B. Shimek. (Science, N. S., XXXIII, 467, 
1911.) 
Loess fossils, distribution. B. Shimek. (Proc. Iowa. Acad.Sci., 
VI, 98-113, 1899.) 
Loess' fossils, distribution. B. Shimek. ' (Journal of <ieology, 
VII, 122-140, 1899.) 
Loess fossils from Des Mo~nes, revised list. C. R. Keyes. (Iowa 
Geol. Surv., VII, 344, 1897.) 
Loess, genesis of, a problem in'plant ecology. B. Shimek. (Proc. 
Iowa Acad. Sei., XV,' 57-64, 1908.) 
I.oess mantle and Kansan drift sheet, relations of Missouri river. 
C. R. Keyes. (American Jour. Sci., (4), XXXIII, 32-34, 
1912.) 
Loess, more light on origin of Missouri river. J. E. Todd. (Proc. 
Iowa Acad. Sci., XIII, 187-194,-1906.) 
Loess of aqueous origin ~' B. Shimek. (Proc. Iowa Acad. Sci., 
V, 32-45, 1898.) 
Loess of Iowa City and vicinity. B. Shimek. (Bull. Lab. Nat. 
Rist., Iowa State Univ., V, 195-212, 1900.) 
Loess of Iowa City and vicinity. B. Shimek. (American Geol-
ogist, XXVIII, 344-358, 1901.) 
Loess of Missouri , river. B. Shimek. (Proc. Iowa Acad. Sci.,. ' 
XIV, 237-251, 1907.) 
LoesS of paha and river ridges.B. Shimek. (Proc. Iowa Acad. 
Sci., XV, 117-124, 1908.) 
Loess of southwestern' Iowa, certain aspects. O. W. WilGox. 
(Journal of Geology, XII, 716-721, f904.) 
, . 
Loess, origine eolienne. C. ,R. Keyes. (Bull. de la Soc. BeIge 
. , de Geol. de Pal. et d'Hydrol. T. XII, 14-21,1901.) 
LO,ess, remarks. F. W. Sardeson. (Proc. Iowa Acad. Sci., V, 
11-12, 1898.) 
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Loess soils of Iowa. H. F. Bain. (Trans. Iowa !lort. S?c., 
XXXI) 185-191, 1896.) 
Loess, theory. B. Shimek. (Proc. Iowa Acad. Sci., ill, 82-89, 
1896.) 
Loess, variation in succinidre. B. Shimek. (Proc. Iowa Acad. 
ScL, I, pt. iv, 111, 1894.) 
Loess of. Mississippi valley. B. Shimek. . (Science, N. S., XXVII, 
731, 1908.) , . 
Lonsdale, Elston, H. Cement Materials in Iowa. (Proc. Iowa 
Acad. Sci., Vol. II, pp. 172-174, Des Moines, 1895.) A 
nurnber of deposits suitable for the manufacture of 
Portland cemen.t are briefly described. 
Lonsdale, Elston H. ', Geology of Montgomery County. (Iowa 
Geol. Surv., Vol. IV, pp. 381-451, Des Moines, 1895.) 
. The following subjects are considered in detail: 
Introduction." situation and ar€)a. 
PhYSIography, topography, hydrography, hypsometry. 
Stratigraphy, general geological 'structure, classification of 
formations, general vertical sections, general cross sec-
tions, Carboniferous, upper Coal Measures (Missouri), 
general characters, description of typical sections, Sten-
nett quarry, Fate quarry, Fox quarry, Smith and 
Fischer quarries, Milforq. Milldam section, Walriut 
Creek section, Climax quarry; descriptions of deep-drill 
holes, Red Oak deep-drillings, Rosacranz prospect hole, 
McCracken pr<?spect hole, Villisca deep-drilling; strati;-
graphic features, bituminous deposits, lithological char-
acter, calcareous beds, argillaceous beds, arenaceous 
beds; Cretaceous; Nishnabotna sandstone (Dakota 1), 
extent, age, description of typical exposures, Sherman 
township, Red Oak township; Grant township, Wash-
ington township, lithological features, arenaceous de-
posits, conglomerate materials, shale beds, flora, fauna-~ 
total thickness; Pleistocene, lower till, loess, alluvium. 
Economic products, building-stones, limestones, sandstones, 
conglomerates, glacial boulders; clays and their adapta-
. bili ties, loess, Cretaceous shales, all uvi urn, Coal Meas-
ure shales, boulder clays, paint and ballast clays; clay 
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industry, Red Oak, Villisca, Stanton; sands; coals, 
Westrope slope, Anderson prospect shaft; lime; road 
mate~als; soils; minerals; water-supplies and water-
powers. 
Lonsdale, Elston H. Vpper Carboniferous ', of Southweste~n 
Iowa. (Proc. Iowa Acad. Sci., Vol. II, pp. 197-200, Des 
Moines, 1895.) It is shown that recent deep-borings 
indicate a very much greater thickness of the section 
than has been heretofore generally estimated for Iowa. 
A thickness of at least 1,600 feet is claimed. 
Lonsdale, Elston H.' Southern Extension of Cretaceous, in Iowa. 
(Proc. Iowa Acad. Sci., Vol. I, pt. iv, pp. 39-43, Des 
Moines, 1894.) Outliers and the main body are de-
scribed. Details are given of the rocks in Montgomery 
county. ' Incidental notes are recorded of outcrops in 
Millf? and Page counties. 
Lonsdale, Elston Holmes, memorial. C. R. Keyes. (American 
. Geologist, XXI, 264-265, 1898.) 
Lord, N. W. Work of Chemical Laboratory. (Prof. Paper 48, 
U. S. G. S., pp. 221-225, Washington, 1906.) In the 
report on the operation of coal-testing plant, at the 
Louisiana Purchase Exposition, at St. Louis, the 
method of analyses are described, together with the re-
results of analyses of five Iowa coals. Results of cok-
ing, briquetting and producer gas tests are also given. 
Louisa County. 
Accretion of flood-plains by means of sand-bars. H. Simp-
son. (Proc. Iowa Acad. Sci., X, 54-56, 1903.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Gas well near L'etts, Iowa. F. M. Witter. (American Geol-
ogist, IX, 319-321, 1892.) 
Gas wells near Letts, Iowa. F. M. Witter. (Proc. Iowa 
Acad. Sci., I, pt. ii, 68-70, .1892.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Survo, 
XI, 53-126, 1901.) 
Geology of quarry products. S. W. Beyer and I. A. Williams. 
(Iowa Geol. Surv., XVII, 189-588, 1907.) 
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Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. ScL, XIX, 153-156, 1912.) 
Old channels of Mississippi in southeastern Iowa. F . Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) . 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) . 
Weathered zone (Sangamon) between .Iowan loess and Il-
linoian till-sheet. F. Leverett. (Proc. Iowa Acad. ScL, 
V, 71-80, 1898.) 
Louisa county, geology. J. A. Udden. (Iowa Geol. Surv., XI, 
53-126, 1901.) 
Louisiana Limes·tone. 
Kinderhook stratigraphy. C. R. ~eyes . (Journal of Geol-
ogy, VIII, 315-321, 1900.) 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. Sci., (4), XXXVI, 160-164, 1913.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
Sundry provincjal and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Louisiana, vertical range of fossils. C. R. Keyes. . (Proc. Iowa 
Acad. Sci., IV, 25-41, 1897.) 
Loveland Clays (Kansan) . 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Lower carbonic gasteropods from Burlington, Iowa. C. R. 
Keyes. (Proc. Acad. Nat. Sci. Philadelphia,283~298, 
1889.) 
Lower carboniferous bryozoan, notice of new genus and species. 
R. P . Whitfield. (Bull. American Mus. Nat. Hist., XX, 
. p . 469, 190~.) .. 
Lower Coal Measures. (See Des Moines Stage .) 
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Lower magnesian limestone from northeastern Iowa, notes on 
collection of fossils. S. Calvin. (BulL Lab. Nat. Rist., 
State Univ. Iowa, II, 189-193, 1893.) 
Lower Magnesian. Limestone. (See Gooadian Series.) 
Lower rapids of Mississippi river. F. Leverett. (Proc. Iowa 
Acad. Sci., VI, 74-93, 1899.) 
Lower rapids of Mississippi river. F. Leverett. (Journal of 
Geology, VII, 1-22, 1899.) 
Lower strata of devonian series in Iowa. W. H. Norton. (Proc. 
Iowa Acad. Sci. I, pt. iv, 22-24, -1894.) 
Lucas County. 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) . 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Fuel value of Iowa coals. F. A. Wilder. (Iowa Geol. Surv., 
XIX, 399-475, 1909.) 
Geology. O. H. St. John. (Geology of Iowa, II, 77-95, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
iams. (Iowa Geol. Sury., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H: Lees. (Iowa Geol. 
. Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Report on tests of Iowa coals made .by government coal-
testing plant at Louisiana Purchase Exposition, St. 
L~uis, Mo., 1904. T. E. Savage. (Iowa Geol. Surv., 
Bull. No.2, 22-38, 1905.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Work of chemical laboratory. N. W. Lord. (Prof. Paper 
No. 48, U. S. G. S., 221-225, 1906.) 
Lucas Limestone. Sundry provincial and local phases of gen-
eral geologic section of Iowa. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XIX, 147-151, 1912.) 
, 
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Lund, W. J. G., and John Coulter. American Lepid 0 strobus. 
(Botanical Gazette, Vol. LI, pp. 449-453, 191i.) The 
specimens are ' described from Warren county, Iowa. 
I.und, W. J. G., and John M. Coulter. American Lepidostrobus. 
(Trans. Illinois Acad. Sci., Vol. IV, pp. 107-108, 1912.) 
Lyon County. 
Administrative report · of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., III, 29-38, 1894.) 
Buried mountains of prairies. H. F. Bain. (Midland 
Monthly, V, 291-296, 1896.) 
Cretaceous deposits of Sioux valley. H. F. Bain. (Iow~ 
Geol. Surv., III, 99-114, 1895.) 
General description. C.A. White. (Geology of Iowa, II, 
226-229, 1870.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of quarry products. .s. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. Surv,: 
ill, 147-165, 1894.) . 
Glaciated rock-surfaces near Linn and near Quarry, Iowa, 
with table of bearings 0f glacial strire in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., XVIII, 79-83, 19i1.) 
Opinions concerning age of Sioux quartzite. ,C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 218-222, 1895.) 
Pieistocene of Sioux Falls, South Dakota, and vicinity. B. 
Shimek. (Bull. Geol. Soc. America, ' XXIII, 125-154, 
1912.) 
Process of formation of certain quartzites. C. R. Keyes, 
(Proc. Iowa Acad. Sci., I, iv, 29-31, 1894.) 
Sioux quartzite and certain associated rocks. S. W. Beyer. 
(Iowa Geol. Surv., VI, 67-112, 1897.) 
Sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
Iowa, World's Columbian E xposition at Chioago, 18-28, 
1893.) . 
Some variant cQnclusions in, Iowa geology. J. E : Todd. 
(Proc. Iowa Acad: Sci., XIII, 183-186, 1906.) ' ' 
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Underground water resources of Iowa. W. H. Norton 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa; W. H. Norton. (U; 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) , 
Lyon and Sioux counties, geology. F. A. Wilder. (Iowa Geol. 
Surv., X, 85-184, 1900.) 
:&facbrlde, Thomas H. Certain Fossil Plaint-remains . in Iowa ' 
Herbarium. (Proc. Davenport Acad. Sci., Vol. X, pp. 
153-162, 12 plates, Davenport, 1907.) A number of fos-
sils from the coal measures are' described as new" "and 
the microscopic structures noted. 
Mawride, Thomas H. 'Geology of Cherokee and Buena Vista 
Counties. (Iowa Geol. Surv., Vol. XII, pp. 303-353, 
Des Moines, 1902.) The following topics are consid-
ered: " 
Introduction, location alid area, previous geological work. 
. Physiography, topography, drainage. ' 
Stratigraphy, table of geological formations; the Pleistocene 
deposits, Kansan drift, the ioess, Wisconsin gravels, 
Wisconsin clays, alluvial deposits, margi'n of the Wis-
consin drift. . 
E.conomic products, soils, brick and tile, gravels, water sup-
plies, forestry notes. 
Macbride, . Thomas H. Geology of Clay and 0 'Brien counties. 
(Iowa Geol. Surv., Vol. XI, pp. 461-508, Des Moines, 
.1901:) The following subjects are described in detail: 
Introduction, location, previous study of these counties. 
Physiography, topography, constructional v~lleys, drainage. 
Stratigraphy, synoptical table; alluvium, Wisconsin loess, 
Wisconsin gravels, Wisconsin clays, pre-WiscQr1sin 
sands, Kansan drift; Cretaceous sandstone. ' 
Economic products, soils, sands and gravels, ' brick-clays, 
fuel, water-supplies. 
Forestry notes for Clay and 0 'Brien counties. 
Macbride, Thomas H. Geology of Emmet, Palo Alto and Poca-
hontas Counties. (Iowa Geol. Surv., Vol. XV, pp. 227-
276, Des Moines, 1905.) The following topics are con-
sidered: . 
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Introduction, location and area, previous geological work. 
Physiography, topography, draInage. ' " 
Stratigraphy, formations represented, synoptical table, 
geological formations; Pleistocene series, the alluvium, 
Wisconsin gravels, Wisconsin drift, Buchanan gravels, 
Kansan drift, the blue clay, Pre-Kansan strata, sands, 
etc.; Carbonifero~s , system f the Saint Louis limestone. 
Economic products, clays, building-stones" gravels, water-
, . i. _ 
supply, fuel, peat. 
Macbride, Thomas H. Geology of Hamilton and Wright Coun-
ties. (Iowa Qeol. Surv., VoL XX, pp. 97-138, D,es 
Moines, 1910.) The following topics are considered: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy: synoptical table, Carboniferous ~ystem, Miss-
issippian series, St. Louis limestone, Pennsylvanian 
serIes, Des Moines stage; Quaternary system, Pleisto-
cene series, Kansan drift, Wisconsin drift, soils . 
. Economic products, limestones, sands and gravels, fuels, 
coal, brick and tile manufacturers, water-s}lpplies. 
Forestry notes. 
Macbride, Thomas H. Geology of Humboldt C<;mnty. (Iowa 
Geol. Surv., Vol. IX, pp. 109-154, Des Moines, 1899.) 
The following topics are discussed in detail: 
Introduction, physiography, topography, drainage. 
Stratigraphy, formations represented, synoptical table, 
geologi'cal formations, ,Mississippian series, Kinder-
hook, St. Louis, Upper Carboniferous, Des Moines, 
Pleistocene, Kan'san drift, Wisconsin drift, soils. 
Jljconomic products, building-stones, limes, sands, clays, 
fuels, water-supplies, water-powers. 
Forestry notes of Humboldt county. 
Macbride, Thomas H. Geology of Kossuth, Hancock and Win-
nebago Counties. (Iowa Geol. Surv., Vol. XIII, pp. 
81-122, Des Moines, 1903.) The following topics are' 
briefly discussed: . , 
Introduction, location and area, previous geological work. 
Physiography, topography, drainag~. 
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Stratigraphy, formations represented, synoptical table; 






Macbride, Thomas H. Geology of Osceola and Dickinson Coun-
ties. (Iowa Geol. Surv., Vol. X, pp. 185-2391 Des 
Moines, 1900.) The following subject/:; are considered 
in detail: 
Introduct~on, location, previous geological work. 
Physiography, topography, lakes, Spirit lake, Okoboji, East 
Okoboji, Gar lake, Center lake, smaller lakes, drainage. 
Stratigraphy, formations represented, synoptical table, Kan:-
. san drift, Wisconsin drift. 
'Economic products, soils, sands, gravels, brick-clays, fuels, 
wa ter-supplies. 
Forestry notes. " 
Macbride, Thomas H. Geology of Sac and Ida Counties. (Iowa 
Geol. Surv., Vol. XVI, pp. 509-548, Des Moines, 1906.) 
The subjects discussed are: . 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, general relations of strata, synoptical table: 
I · Cretaceous system, Dakota sandstone, Colorado stage, 
Fort Benton shales; Pleistocene system, Kansan stage, · 
Kansan drift, Buchanan gravels, Iowan stage, loess, 
Wisconsin stage, Wisconsin drift, Wisconsin gravels 
a;nd gravel trains, alluvial deposits, soils. 
Economic 'products, clays, gravels, limes, building-stones. 
coal~ oil, gas, water-supplies, water-powers. . 
Forestry notes. 
Macbride, Thomas H. Pre-Kansan Peat-bed. (Proc. Iowa Acad. 
'- Sci., Vol. IV, pp. 63-66, Des Moines, 1897.) The pla~ts 
composing the peat are described. 
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McGee, W J. Additional Observations on Iowa Kames and 
Aasar. (proc. Iowa Acad. Sci., 1875-1880, p. '25, Iowa 
City, 1880.) This is an abstract of a paper read before 
the Iowa Academy of Sciences, June 25, 1880. 
McGee, W J. Complete Series of Superficial Geologic'al Forma-
. tions in Northeastern Iowa. (Proc. American Assoc. 
Adv. Sei., Vol. XXVII, pp. 198-231, Salem, 1878.) A 
description of the surface geology of northeastern Iowa 
is presented. 
McGee, W J. Description of Quarries and Quarry Regions of 
Iowa. (Tenth Census of U. S'., Vol. X, Report on Build-
ing Stones, pp. 256-265, Washin'gton, 1883.) A resume 
of the geological formations of Iowa, with special ref-
erences to the leading building stones is given. 
McGee, W J. Drainage System and Distribution of Loess of 
Eastern Iowa. (Bull. Philosophical Soc. Washington, 
Vol. VI, pp. 93-97, Washington, 1883.) An abstract 
of a general description of the drainage system ispre~ 
sented. ' 
McGee, W J. Drainage System and Distribution of Loess of 
Eastern Iowa. (Pamphlet, pp. 1-14, Ft. Dodge, 1884.) 
A description of, the general drainage system and 
topography, with explanations of the phenorilEma, are 
gIven. 
McGee, W J. Geologist, Anthropologist, Hydrologist. Charles 
Keyes. (Annals of Iowa; An Historical Quarterly, XI, 
1913.) 
McGee, W. J. Ice Caves and ' Frozen Wells. (National Geog. 
Mag., Vol. XII, p. 433, New York, 1901.) The Decorah · 
ice cave is described. 
MeGe'e, W J. Iowa Kames and Aasar. (Proc. Iqwa Acad. Sci., 
1875-1880, p. 19, Iowa City, 1880.) Abstract. is given 
of a paper read before the Iowa ,Academy October 10,-
1879. 
McGee, WJ. Notes on Geology of Part of Mississippi Valley. 
(Geological Magazine, (2), Vol. VI, PP: 353-362 and 
412-420, London, 1879.) A description of the quater-
nary deposits of northeastern Iowa is included. 
, . 
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McGee, W J. Ovibos Cavifr:ons from Loess of Iowa. (Am. 
Jour. Sci., (3), Vol. XXXIV, pp. 217-220, New Haven, 
1887.) Notice is given of a specimen of extinct Musk 
ox found near Council Bluffs, and its bearing upon the 
nature of the climate during the deposition of the loess. 
McGee, W J. Pleistocene History of Northeastern Iowa. 
(Eleventh Ann. Rept. U. S. Geol. .Surv., pp. 190-577, 
W ~shington, . 1893.) 
Chapter I is a very full de~ci'iption of the landscape and 
general topography of northeastern Iowa. 
Chapter II forms a statement of the principles involved in 
. . the description of the geological history of the region, 
with full definitions. 
Chapter III includes a general account of the stratified rocks 
of the state. A classification and description of the dif-
ferent formations are given, with the different kinds 
of disturbances recognized. 
Chapter IV is a detailed account of the drainage and topo-
grapp.y of the different quaternary formations. 
, 
Chapter V treats of the post-glacial phenomena, alluvium 
and terraces. 
Chapter VI is a detailed account of the loess and its oc-
currence in different places. 
Chapter VII is a description of the drift and an account of 
many well sections. 
Chapter VIII considers the ice-markings-glacial strire and 
surface moldings'. 
Chapter IX treats of the residuary products and the his-
tory indicated by them. 
Chapter X is a general summary of the geological history 
as recorded in Iowa. 
McGee, W J. Prairies: Itinei-ary from Kansas City, Missouri, 
to Chicago, · Illinois. (International Cong. . Geol., 
Compte Rendu, 5me Sess., pp. 449-452, Washington, 
1893.) References are made to features of the south-
eastern part of the state. 
89 
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McGee, W J. Relations of Geology and Agriculture. (Trans. 
Iowa State Horticultural Soc., Vol. XVI, pp. 227-240, 
1881.) An address given before the society in which 
the bearing of agriculture upon geology is fully de-
scribed with special reference to Iowa. 
McGee, W J. Relative Position of Forest Beds and Associated 
Drift Formations in Northeastern Iowa. (Am. Jour. 
Sci., (3),. XV, pp. 339-341, New Haven, 1878.) A num-
ber of sections at Farley are given, and ' special ref-
erences are made to the forest-bed in Dubuque county. 
McGee, W J. Superposition of Glacial Drift upon Residuary 
Clays. (Am. Jour. Sci., (3), Vol. XVIII, pp. 301-303, 
New Haven, 1879.) A section in Delaware county is 
described showing the relations of the two formations. 
McGee, W J. Topographic ~ypes of Northeastern Iowa. (Proc. 
American Assoc. Adv. Sci., Vol. XXXVII, pp. 248-249, 
Salem, 1890.) Abstract is made of more extended paper. 
Half a dozen' distinctive types of topography are rec-
ognized. 
McGe~, W J, and R. Ellsworth Call. Loess and Associated De-
, posits of Des Moines. (Am. Jour. Sci., (3), Vol. XXIV. 
pp. 202-223, New Haven, 1882.) The topographic fea-
tures of the region are outlined, with an accompanying 
sketch-map; the different sections of surface deposits 
are described in · detail, with lists of fossils and a 
synoptical table showing the distribution of the fossils 
occurrmg. 
McKissick Grove Shales (Atchison). 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
McWorther, Tyler. Beds of Carboniferous, Drift in Bluffs of 
, East Davenport. (Proc. Davenport Acad. Nat. Sci., 
Vol. III, pp. 129-130, Davenport, 1882.) 
Machine coal-mining ih Iowa. H. F. Bain. (Mineral Industry, 
, , IV, 195-200, 1896.) 
Macrouran decapod crustacean, Palreo-palreomon Newberryi, dis-
covery of second example. R. P. Whitfield. (Ameri- , 
can Geologist, IX, 237-238, 1892.) , 
I . 
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Madison County. 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 386-
387,1870.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp.,' 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Contribution to Madison county geology . . F. A. Brown. 
(Proc. Iowa Acad. Sci., XIII, 203-206, 1906.) 
General geological description. C. A. White. (Geology of 
Iowa, I, 305-316, 1870.) 
Geological section along middle river. J. L. Tilton. (Iowa 
Geol. Surv., III, 135-146, 1895.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Madison county. J. L . Tilton and H. F. Bain. 
. (Iowa GeoL Surv., VII, 489-539, 1897.) . 
Geology of quarry products. S. W . Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Results of recent geological work in 'Madison county. J. L. 
Tilton. (Pr'oc. Iowa Acad. Sci., IV, 47-54, 1897.) 
Short notes on geology. C. A. White. (First Ann. Rept. 
State Geologist, 70-73, 1868.) 
Strata between Ford and Winterset. J . L. Tilton. (Proc. 
Iowa Acad. Sci., I, pt. iii, pp. 26-27, 1893.) 
.-
Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., BulL No.3 , 
36 pp., 1906.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa <!eoL Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Madison county, geology. J. L. Tilton and H. F. Bain. (Iowa 
Geol. Surv., VII, 489-539, 1897.) 
Madison county geology, ccntribution. F. A. Brown. (Proc. 
Iowa Acad. Sci., XIII, 203-206, 1906.) 
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Madison county, results of recent geological work. J. L. Tilton. 
(Proc. Iowa Acad. Sci., IV, 47-54, 1897.) 
Magnesian Limestone (Ozarkian, Cambric). (See also Canadian 
Series.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I, 
332-337, 1858.) 
Description of new trilobites. D. D. Owen. (Rept. , Geol. 
Surv. Wisconsin, Iowa and Minnesota, App., art. i, 
573-577, 1852.) 
Description of rocks in northeastern 'Iowa. D. D. Owen; 
(Rept. Geol. Surv. Wisconsin, Iowa and Minnesota, j8-
69,1852.) 
Fossils from northeastern Iowa. S. Calvin. (American Geol-
ogist, X, 144-148, 1892.) 
General description. C. A. White. (Geology of Iowa, 1, 172-
.174, 1870.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Magnesian Oxide . 
. Annotated catalogu'e of minerals . . C. R. K:eyes. (I owa Geol. 
Surv., I, 181-198, 1893.) 
Magnesian series of northwestern states. C. W. Hall and F. W. 
Sardeson. (Bull. Geol. Soc. America, VI, 167-198, 1895.) 
Magnetite. 
Annotated catalogue of minerals. C. R. Keye~. · (Iowa Geol. 
, Surv., I, 181-198, 1893.) 
Mahaska County, 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 370-
375, 1870.) 
Analyses of Iowa coals. J . H. Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Artesian wells of Iowa. W . H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brief ,allusion to its geology. C. A. White.. (Second Ann. 
Rept. State Geologist, 91-93, 1868.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
·536 pp., 1894.) 
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'Coal deposits of Iowa. H. Hinds. (Iowa G-eol. Surv., XIX, 
21-396, i909.) 
Crustal adjustment in upper Mississippi valley. C. R. Keyes. 
(Bull. Geol. Soc. America, V, 231-242, 1894.) 
General description. C.' A. White. (Geology of Iowa, II, 
265-267, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) . 
Geology of Mahaska county. H. F. Rain. , (I~wa Geol. Surv., 
IV, 313-380, 1895.) " 
Geology, of quarry products. S. W. Beyer !ind I. A. Wi~­
Iiains. (Iowa Geol. Burv., XVII,:;t,89-588, 1901.) 
History of~oal mining in Iowa. J. H. Lees. ,(Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Missis-sipphln rocks of central Jowa. H. F. Bain. (Proc~ ' 
Iowa Acad. Sei., II, 174, i895.) . 
SKetch of coal deposits of Iowa: ' C: R. Keyes. '(Coal Trade 
,'Journal, XXXIII, 954-957, 1894~) , 
Underground water resources of Iowa. W. H. Norton. (Iowa 
. Geol. Surv., XXI, 29-1214, 1912:) 
Underground water resources of Iowa. W. H. Norton. (U~ 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Mahaska county, geology, H. F. Bain. (Iowa Geol. .Surv., IV; 
313-380, 1895.) 
Mahaska Lhnestone. 
Distribution and relations of St. Louis limestone in . Ma-
haska county, Iowa. H. F. Bain. (Iow,a Geol. Surv., 
I, 171-179, 1893.) 
Mammalian fauna, Mtonian. S. Calvin. (Bull. Geol. Soc. 
" , America, XX, 341-356, 1909.) 
Mammalian fauna, Mtonian age. S. Calvin. (Proc. Iowa 
, . 
" 'Acad: Sci., XVII, 177-180, 1910.) 
M3immaIian fauna; II, Mtonian. S. Calvin. (BulL Geol. Soc" 
.. America, XXII, 207-216, 1911.) 
Mammals. 
MtQIiian 'mammalian fauna. S. Calvin. (Bun. GeoL Soc. 
America, XX, 341-356, 1909.) . 
606 ANNOTATED BIBLIOGRAPHY 
Evidence that fossiliferous gTavels and sands of Iowa and 
Nebraska are Mtonian. B. Shimek. (Bullr Geol. Soc. 
America, XXI, 119-140, 19l0.) 
Megalonyx found in Mills county. J. E. Todd. (Proc. Amer-
ican Assoc. Adv. ' Sci., XXXVII, 202-203, 1889.) 
Ovibos cavifrons from loess of Iowa, found at Council Bluffs. 
W J McGee. (Am. Jour. Sci., (3), XXXIV, 217-~20, 
1887.) 
Some notes on Mtonian mammals. A. O. Thomas. (Science, 
N. S., XXXVI, 570, 1912.) 
Manufacture of Portland cement, and materials. S. W. 'Beyer 
and 1. A. Williams. (Iowa Geol. Surv., xvn, 29-85, 
1907.) 
Map of Iowa, geological. C. R. Keyes. (Annals of Iowa,' His-, 
torical Quarterly, (3), I, 294-297, 1894.) 
,Maple ~ll Shales (Hannibal). 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Silrv., 
XI, 53-126, 1901.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Mappulg of Iowa, geological. C. R. Keyes. (Mo~. Rev. Iowa 
Weather Servo V, No.2, 4-6,1894.) 
Maps (Geological). 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa GeoL S~rv., 
II, 536 pp., 1894.) 
Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. U. S. Grant and E. F. Burch-
ard. (U. S. Geol. Surv., Folio 145, 14 pp., 1907.) 
Diagrammatic map of drift currents adjacent to driftless 
area. T. C. Chamberlin and R. n Salisbury. (Sixth , 
Ann. Rept., U. S. GeoL Surv., plate xxix, Washington, 
1886.) 
Fifteenth annual report of state geologist. S. Calvin. (Iowa ' 
GeoL Surv., XVII, 1-6, 1907.) 
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General map of drift of northeastern United States. T. C. 
Chamberlin and R. D. Salisbury. (Sixth Ann. Rep., 
U. S. G~oL Surv., plate xxiii, Washington, 1886.) 
Geological chart of part of Iowa, Wisconsin and Illinois. 
D. D. Owen. (Report of a Geological Exploration of 
Part of Iowa, Wisconsin and Illinois, made in the 
autumn of the year 1839, [Washington], 1844.) 
Geological map of eastern Iowa. James Hall. (Geology of 
Iowa, I, 1858.) A colored sectional map outlines the 
different 'geological formations in the eastern pait of 
the state. 
Geological formations of Iowa. C. R. Keyes. (Iowa GeoL 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. D. D. Owen. (Rep. GeoL Sur. 
Wis.,- Iowa and Minn., 1852.) The large colored map 
shows th~ geological formations in the Mississippi val-
ley. 
Geological map of Iowa. C. A. White. (Geology of Iowa, 
II, Des Moines, 1870_) This is a sketch-map showing 
the general geological formations. 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geological map of lead region in states of Wisconsin, Illi-
nois and Iowa. J. D. Whitney. (GeoL Surv. Wiscon-
Sin, I, 1862.) 
Geological map of state of Iowa. C. A. White. (Geology 
of Iowa, II, 1870.) . 
Geological map-model of Iowa. C. A. White. (Geology of 
Iowa, I, 1870.) 
Geological map of Iowa. F. A. Wilder. (Iowa GeoL Surv., 
1906.) 
Geological mapping of Iowa. C. R. Keyes. (Mon. Rev. 
Iowa Weather Serv., VoL V, No.2, 4-6, 1894.) 
Geological section from mouth of Rock river through the 
~lue Mounds to Wisconsin river, in connection with 
a geological chart of part of Iowa, Wisconsin and 
/ 
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Illinois. (Report of Geological Explorations of Parts 
of Iowa, Wisconsin and IllinoIs, made in the autumn 
of the year 1839, plate iii, [Washington], 1$44.) 
Geology of Allamakee county. S. Calvillo . (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geo1. 
Surv., V, 361-437, 1896.) 
Geology of Benton county: T. E. Savage: (Iowa ' Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Black Hawk county. M. 'F. Arey. (Iowa Geol. 
Surv., XVI, 407-453, 1906.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906:) 
Geology of Buchanan County. S. Calvin. (Iowa Geol 
Surv., VIII, 201-253, 1898.) 
Geology of Butler CQunty. M. F. Arey. (Iowa Geo1. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll c9unty. H. F. Bain. (Iowa Geo1. Surv .• 
IX, 49-106, 1899.) 
·Geology of Cedar county. W. H. Norton. (Iowa Geo1. 
Surv., 'XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geo1. 
Surv., VII, 117-195, 1897.) 
- Ge'ology of Cherokee and Buena Vista counties. T. H. Mac-
bride. (Iowa Geo1. Surv., XII, 303-353~ 1902.) 
Geology of Chickasaw county. S, Calvin. (Iowa Geo1. 
Surv., XIII, 255~292, 1903.) 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geo1. Surv., XI, 461-508, 1901.) 
Geology of Clayton county. A. G. Leonard. (Iowa Oe.ol. 
.' Surv., XVI, 213-317, 1906.) . 
Geology ' Of Clinton county. J. A. Udden; (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of . Dallas county. A. G. LeoI,lard. (Iowa Geo1. 
Sui-v., VIII, 51-118, 1898.) 
Geology of Davis county. M. F. Arey. (Iowa Gcol. Surv., 
. XX, 487-521, 1910.) . 
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Geology of Decatur county. H. F. Bain. (Iowa Geol. Su1'v., 
VIII, 255-314, 1898.) , 
Geology of Delaware county. , S. Calvin. (Iowa Geol. 
Surv., VIII, 119-199, 1898.) 
Geology of Des Moines county. ' C. R. Keyes , (Iowa Geol. 
, Surv., ill, 409-492, 1894.) 
Geology of Dubuque county. S. Calvin and H.F; Bail1. 
(Iowa Geol. Burv., X, 379-651, 1900.) 
Geoiogy of Emmet, Palo Alto and Pocahontas Counties. T. 
'H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Fayette coun~y. T. E. Savage. (Iowa Geol. ' 
Surv., XV, 433-546, 1906.) 
Geology of Franklin county. 1. A. Williams. (Iowa Geol. 
,Surv., XVI, 453-507, 1906.) 
Geology of Grundy county M. F. Arey (Iowa. Geol. 
Surv., XX, 61-95, 1910.) 
Geology of Guthrie county . . H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Mac· 
bride. (Iowa Geol. Surv., XX, 9.7-138, 1910.) 
Geology of Hardin county. S. W; Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) , 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry county. T. E. Sava.ge. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
I Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
Xill, 21-79, 1903.) 
I.' Geology of Humboldt county. T. H. Macbride. (Iowa 'Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv" 
XX, 151-186, 1910.) " ' 
GeoIogy of Jackson county. ,T. E. Savage. (Iowa Geol. 
Surv.; XVI, 563-648, 1906.) 
Geology of Jasper county. : 1-. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) " 
Ge'ology of ' Jefferson county. ' J. A. Udden. (Iowa' Geol. 
Surv., XII, 355·437, 1902.) 
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Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33~112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. 
Surv., IV, 255-311, 1895.) 
Ge.ology of Kossuth, Hancock and Winnebago · counties. 
T. H. Macbride. (Iowa Geol. Surv., XIII, 81-122, ·1903.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Linn county. W. H.Norton. (Iowa Geol. 
Surv., IV, 121-194; 1895.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv" 
XI, 33-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county. J. L. Tilton and H. F. Bain. 
Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marshall county . . S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897~) 
Geology of Mills and Fremont counties. J. A. U dden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Gep~9gy of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young .. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Ge~logy of Montgomery county.. E. H. Lonf;ldale. (Iowa 
Geol. Surv., .IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) . 
Geology of Osceola and Dickinson counties. T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Geo~ogy of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-355, 1898.) 
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Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Poweshiek county S. W. Stookey. (Iowa 
Geol. Surv., XX, 237-269, '1910.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. . W. H. Norton. (Iowa Geol. 
Surv., IX, 389-519, 1899.) 
Geology of , Story county. S. W. Beyer. (Iowa ' Geol. 
Surv., IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. 
Surv., XIII, 185-253, 1903.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
Surv., V, 301-359, 1896.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
, Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. ' (Iowa Geol. Surv., 
XX, '199-236, 1910.) . 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) , -
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Geology of Woodbury county." 'U. ·F: Bain: (Iowa Geol. 
'Surv., V, 241-299, 1896.) 
Geology of Worth county. I. A. 'Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Gypsum deposits in Iowa. C. R. Keyes. (Iowa ' Geol. 
Surv., III, 257-304, 1894.) ' 
Keokuk and vicinity (sketch-map). C. H. Gordon. (Ameri-
can Geologist, IX, 183-190, 1892.) ( , 
Lead and zinc deposits of upper }4ississippi valley. .J;L F. 
Bain. (Bull. U. fS. Heol. Surv., No. 294, 72-'7-5, 1906.) 
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. Llst (}f geol()~cal maps o~ I?wa. . J .. Marcou and J. B. 
Marcou. (Bull. U. S. Geol. Surv.,~o. 7, .89-191, 1884.) 
Magp.esian series of. northwestern states. C. , W. Hall and 
F. W. Sardeson. (Bull. Geol. Soc .. America, VI, 167-
1~8, 1895.') 
Map of glacial strire of eastern United States. ··T. C. Cham-
berlin. (Seventh Ann. Rep. U. S. Geol. Sur., plate vii, 
Washington, 1888.) . 
Map of Wisconsin and Adjoining Portions ' of Michigan, 
Illinois, Iowa and Minnesota, showing geological struc-
. ture, positions' of the two principal 'mirleral districts, 
. etc., scale 20 miles to inch. R. D. Irving . . (Trans. 
Am'erican Inst. Mining Engrs., VITI, 506, 1880.) J 
Mapotica geologica americana. Jules Marcou and John 
. Belknap Marcou. (Bull. U. S. Geol. Sur., No.7; pp. 
89-101, 1884.) 
" 
Portland-cement resourc~s of Iowa. H. F. Bain. (Bull. 
U. S. G. S., No. 243, 147-165, 1905.) 
Portland cement resources of Iowa. E. C. EckeL (Bull. 
U. S. G. S., No. 522, 159-174, 1913.) . , 
Provisional geological map of part of Chippewa land dis-
. trict of Wisconsin, with part of Iowa, and of ¥innesota 
territory to illustrate the report of a geological recon-
, ,: nai13sap.ce m~dein 1847. (Report of Geological recon-
naissance of the Chippewa land district of Wisconsin; 
and incidentally of a portion of the Kickapoo country, 
and of a part of Iowa and of the Minnesota territory, 
[Washington], .1849.) 
Quaternary map ~f driftless area and environs. T. C. 
Chamberlin and R. D. Salisbury. (Sixth Ann. Rep., 
U. S. Geol. Surv., plate xxvii, Washington, 1886.) 
Sketch-rhap' of Worth, ¥itchell, Cerro Gordo and Floyd 
counties, sp,owing distribution of Rockford shales. C. 
L. Webster. , (Proc. Davenport Acad. Nat. Sci., V, 
18~7.) . . . " _ 
Sket9h-wap of s.tate of Iowa. C. A. White. (G.eological 
Magazine, VIII, '222, London, 1871.) 
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Topographical sketch-map of Burlington and vicinity. C. 
R. Keyes. (Americap. Naturalist, XXII, 1888.) 
. Twelfth annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., XIV, 3-6, 1904.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water-resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Work and scope of the geological survey. C. R. Keyes_ 
(Iowa Geol. Surv., ill, 47-9~, 1894.) 
Maquoketa Stage. 
Artesian w.ells of Iowa. W. H.Norton. (Iowa Geol. Surv. ~ 
VI, 113-428, 1897.) 
Correlation of Maquoketa shales. J. F. James. (American 
Geologist, V, 335-356, 1890.) 
Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. U. S. Grant and E. F. Bur-
chard . . (U. S. Geol. Surv., Folio 145, 14 pp., 1907.) , 
Galena series. F. W. Sardeson. (Bull. Geol. Soc., America, 
. XVIII, 179-194, 1907.) 
General description. C. A. White. (Geology of Iowa, I. 
180-182, 1870.) 
General 'descriptio'n of characters. J. Hall. (Geology of 
Iowa, I, 64-70, "1858.) 
Geology of Bremer county. W. H. Norton. . (Iowa GeoL 
Surv., XVI, 319-405, 1906.) . 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol.. Surv., XIV, 377-552, 1904.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., X.VI, 213-306, 1906.) 
Geology of Clinton county., J . . A. Udden. (Iowa Geol. 
Surv., XV, 369-431, 1905~) 
Geology of Cedar county. W. H. Norton. (Iowa l,Geol 
Surv., XI, 279-396, 1901.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv.y 
VIII, 119-199, 1898.) .. ' . . 
\ . 
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Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geo1. 
Surv., XV, 433-546, 1905.) 
Geology of Howard coU11ty. S. Calvin. (Iowa Geol. Surv., 
XITI, 21-79, 1903.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Geology of northeastern Iowa. W J MC,Gee. (Eleventh 
Ann. Rep. U. S. Geol. Sur., 326-327, 1892.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. . (Iowa Geol 
Surv., XVI, 37-146, 1906.) ., 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Maquoketa shales in Delawar.e county. S. Calvin. ' (Proe. 
Iowa Acad. ScL, IT, 40-42, 1895.) 
Origin of lead and zinc ores of upper Mississippi district. 
G. H. Cox. (Economic Geology, VI, 427 -448 ~nd 582-
603, 1911.) 
Section of Maquoketa shales in Iowa. J. ]'. James. (Proc. 
American Assoc. Adv . . ScL, XXXVII, 250-251, 1890.) 
Sundry provinnial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Thickness of paleozoic strata of northeastern Iowa. W. H. 
Norton. (Iowa Geol. Surv, ill, 167-210, 1895.) , 
Maquoketa shales in Delaware county . . S. Calvin. (Proc. Iowa 
Acad. Sci., II, 4U-42, 1895.) 
~arais des Cygnes Shales. 
. Cardiocarpus in Iowa. A. J. Jones. (Proc. Iowa Acad. 
Sci., I, pt. iv, 61, 1894.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
IT, 536 pp.,_ 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XL1(, 
21-396, 1909.) 
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Correlative relations of certain subdivisions of coal-meas-
ures in Kansas. C. R. Keyes. (American Geologist, 
XXV, 347-353, 1900.) 
Description of middle cQal measures. O. H. St. John. (Ge-
ology of Iowa, I, 264-284, 1870.) 
Formational synonomy of coal-measures of western inter-
ior basin. C. R. Keyes. (Proc. Iowa Acad. , Sci., VII, 
82-105, 1900.) . 
General section of Des Moines stage of Iowa. J. H. Lees. 
(Iowa Geol. Surv., XIX, 598-604, 1909.) 
Geological position of trans-Mississippian coals. C. R. 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological section along Middle river in central Iowa. J. 
L. Tilton. (Iowa Geol. Surv., III, 135~146, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, ·1904.) 
Geology of Dallas county. O. H. St. John. (Geology of 
Iowa, II, 13-46, 1870.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 255-314, 1898.) -
Geology of Guthrie county. O. H. St. John. (Geology of 
Iowa, II, 105-129, 1870.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487" 1897. ) 
Geology of Madison county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Warren county. O. H . .st. John. (Geology of 
Iowa, II, 46-47, 1870.) 
Geology of Warre:p. county. J. L. Tilton. (Iowa Geol. Surv.,. 
V, 301-359, 1896.) 
Geology of Wayne county . . M. F .. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
• 
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Machine c.o~l mining in I.owa. H. F. Bain. (Mineral In-
. dustry, IV, 195-200, 1896.) , . 
Names .of c.oals west .of Mississippi river. C. R. Keyes. 
(Pr.oc. I.owa Acad. Sci., VII, i28-137, 1901.) 
Stages .of Des M.oines, .or c.oal-bearing, series.of Kansas and 
s.outhwestern Miss.ouri, and their equivalents in Iowa. 
C. R. Keyes. (Pr.oc. I.owa Acad. Sci., IV, 22-25, 1897.) 
Stratigraphical l.ocati.on .of named Trans-Mississippian 
c.oals. C. R. Keyes . . (Eng. and Mining J.our., LXXII, 
198, 1901.) 
Structure .of c.oal dep.osits .of Trans-Mississippian field. C. 
R. Keyt;ls. (Eng. and Mining J.our., LXV, 253-254, and 
281, 1898.) 
Structure .of Mystic c.oal-basin. H. F. Bain. (Pr.oc. I.owa 
Acad. Sci., I, pt. iv, 33-36; 1894.) 
Sundry pr.ovincial and l.ocal phases .of general ge.ol.ogic sec-
ti.on .of I.owa. C. R. Keyes. (Pr.oc. I.owa Acad. Sci., 
XIX, 147-151, 1912.) 
Tw.o remarkable cephal.op.ods fr.om upper pale.oz.oic. C. R. 
Keyes. (Pr.oc. I.owa Acad. Sci., ill, 76-78, 1896.) 
"Marble.' , 
. "I.owa City and Bird's Eye." C. A. White. (Geol.ogy.of 
I.owa, II, 316, 1870.) 
Mar~hall c.ounty. C. A. White. (Ge.ol.ogy.of I.owa,II, 
303, 1870.) 
Marcasite. 
Ann.otated catal.ogue .of minerals. C. R. Keyes. (I.owa 
Ge.ol. Surv., I, 181-198, 1893.) 
Ge.ol.ogy .of Des M.oines c.ounty. C. R. Keyes . . (I.owa Ge.ol. 
Surv., ill, 409-492, 1894.) . 
Ge.ol.ogy .of Dubuque c.ounty. S. Calvin and H. F. Bain. 
(I.owa Ge.ol. ~urv., X, 379-651, 1900.) 
Lead and zinc dep.osits .of I.owa. A. G. Le.onard. (I.owa 
Ge.ol. Surv., VI, 9-66,1897.) 
. Ge.ol.ogy .of Webster c.ounty. F. A. Wilder. . (I.owa Ge.ol. 
Surv., XII, 63-235, 1902.) 
• 
IOWA GEOLOGY AND MINING 6U ' 
Ma.roou, Jules.Le terrane cretace des environs de Sioux City. 
(Bull. Soc. geol. de France, (2), t. XxIV, p. 56, Paris, 
I , • l! 1866.) The Cretaceous rocks below Sioux City are 
described. 
Marcou, Jules. Dne Reconnaissance geologique au Nebraska. 
(Bull. Soc. geol. de France, (2), t. XXI, p. 137,' Paris, 
_' ;: . ,1,864.) A number of incidental notes relating to the 
geology of western Iowa are given. 
Marcou, Jules, and John Belknap Marcou. Mapotica Geologica 
Americana. (Bull. D. S. GeoL Sur., No.7, pp. 89-101, 
Washington, 1884.) List of geologic;:ll maps of 'Iowa 
is given . 
. Marion county. 
.' 
Administrative report of assistant state geologist. C. R. 
Keyes . . (Iowa Geol. Surv., III, 29-38, 1894.) 
. Analyses of coal. Rush Emery. (Geology of Iowa, II, 
364-370, 1870.) 
Analyses of Iowa Coals. J. H. Lees and A. W.Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
Artesian wells of Iowa. w. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brief sketch of its geological features. C. A.. White. (Second 
Ann. Rep. State Geologist, 100-108, 1868.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
. 21-396,1909.) 
Coal-floras of Mississippi valley. C. R. Keyes. (Science, 
, . N. S., XI, 898-900, 1900.) 
:.:i DeS Moines river and Qrigin of name. n R. Keyes. ~An­
nals of Iowa, Historical Quarterly, ill, 554-559, 1898.) 
. . Description of new -fossils. A. H. Worthen. (Geol. Surv. 
l /II:, . : '. 
, Illinois, VIII, 69-154, 1890.) 
. F~el values of Iowa c~als. F.- A. Wilder. (Iowa Geol. 
Surv., XIX, 399-475, 1909.) 
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GeO'IO'gy. C. A. White. (GeO'IO'gy O'f ~O'wa, II, 26~-2.ti.5, _· 
1870.) 
GeO'IO'gy O'f clays. S. W. Beyer and I. A. Williams. (Iowa 
GeO'l. Surv., XIV, 377-552, 1904.) . 
GeO'logy O'f MariO'n CO'unty. B. L. Miller. (IO'wa GeO'l. . 
Surv., XI, 127-197, 1901.) 
GeO'IO'gy O'f quarry prO'ducts. S. W. Beyer and I. A. Wil-
liams. (IO'wa GeO'l. Surv., XVII, 189-588, 1907.) 
HistO'ry O'f cO' aI-mining in IO'wa. J. H. Lees. (Iowa Gool. · 
Surv., XIX, 521-586, 1909.) 
Mississip12ian rO'cks O'f central IO'wa. H. F. Bain. (PrO'c. 
IO'wa Acad. Sci., II, 174, 1895.) 
NO'te O'n nature O'f cO'ne-in-cO'ne. C. R. Keyes. (PrO'c: IO'wa 
Acad. Sci., III, 75-76, 1896.) 
N O'te O'n RedrO'ck sandstO'ne. C. R. Keyes. (PrO'c .. IO'wa 
Acad. Sci., I, pt. ii, 26-27, 1892.) 
Occurre~ce in IO'wa O'f fO'ssiliferO'us cO'ncretiO'ns similar to' 
those O'f MazO'n creek. A. C. Spencer. (PrO'c. IO'wa 
Acad. Sci., I, pt. iv, 55, 1894.) . 
RedrO'ck sanq,stO'ne O'f MariO'n cO'unty, IO'wa. C. R. Keyes. 
(Am. JO'ur. Sci., (3), XLI, 273-276, 1891.) 
RepO'rt O'n tests O'f IO'wa cO'als made by gO'vernment cO'al 
testing plant at LO'uisana Purchase EXPO'sitiO'n, St . 
. LO'uis, MO'., 1904. T. E. Savage. (IO'wa GeO'l. Surv., 
Bull. NO'. 2, 22-38, 1905.) 
SpO'ntaneO'us FissiO'n 1 in Zaphrentis. C. A. White. (Am. 
JO'ur. Sci., (3), V, 72, 1873.) 
UndergrO'und water resO'urces O'f IO'wa. W. H. NortO'n. 
IO'wa GeO'l. Surv., XXI, 29-1214, 1912.) 
UndergrO'und water resO'urces O'f Iowa. W. H. NO'rtO'n. (U. 
S. GeO'l. Surv., Water Supply Paper NO'. 293, 994 pp., 
1912.) 
WO'rk O'f chemical labO'ratO'ry. N. W. LO'rd. (PrO'f. P~per 
NO'. 48, U. S. G. S., 221-225, 1906.) 
Marion county, geO'IO'gy. B. L. Miller. (IO'wa GeO'l. SurV., XI, 
127 -197, 1901.) 
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Geological notes. J. D. Whitney. (Geology of Iowa, ' I" 
266-273, 1858.) 
Geology of Marshall county. S. W. Beyer; (Iowa Geol. 
Surv., VII, 197-262, 1897.) . " 
Geology of quar'ry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Glaciated rock surfaces near Linn and near Quarry, Iowa" 
, with table of bearings of glacial strire in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., XVIII, 79-83, 1911.), 
"Marble." O. A. White. (Geology of Iowa, II, 313, 1870.) 
, New genera and species of echinodermata. S., A. Miller 
and W. F . E. Gurley. (BulL Illinois State Mus. Nat.: 
Hist., No.5, 1-53, 1894.) , ' 
New species of crinoids froD;l Kinderhook. O. Wachsmuth 
and F. Springer. (Geol. Surv. lllinois, VIII, 157~251, 
1890.) 
Perisomic plates of ' crinoids. O. R. Keyes. (American 
Geologist, VII, 255-258, 1891.) 
Reference to its geological features. O. A. White. (Sec-
ond Ann. Rep. State Geologist, 117-119, 1868.) 
Relation of Wisconsin and Kansan drift-sheets in central 
Iowa and related phenomena. H. F. Bain.' (Iowa 
Geol. Surv., VI, 429-476, 1897.) 
Remarks on perisomic plates of crinoids. ,'0. R. Keyes. 
(American Journal Sci., (3), XLI, 247-248, 1891'S 
Synopsis of American paleozoic echinoids. O. R. Keyes. 
(Proc. Iowa Acad. Sci."II, 178-194, 1895.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) I' 
, I ' 
Underground water resources of Iowa. W. H. Nor,ton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, ,994 pp., 
1912.) , ' 
Marshall county, geology. S. W. Beyer. (I()wa Ge~l. Surv., 
VII, 197-262, 1897.) ' ) 
Marshall group: a memoir on its geological position, characters 
and equivalencies in United States. A. ' Winchell. 
(Proc. American Philosophical Soc., XI, 57-83, 1869.) 
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Marsl;1alltown Shales (Cherokee) . 
. Geology of Marshall county. S. ViT,. Beyer. (Iowa Geol. 
Surv., VII, 197-252, 1897.) 
Marston, A. Tests of Clay Products. (Iowa Geol. Surv., Vol. 
XIV, pp. 555-620, Des Moines, 1904.) The following 
, . ) subjects are treated in some detail: 
Tests of dry building-brick commonly used in Iowa; intro-
duction, key to kinds of brick, compression tests, trans-
verse tests, absorption tests, freezing and thawing 
tests, comparison of tests, summary of tests i tests of 
Iowa common-brick, introduction, manner of testing, 
Besley brick, Webster City brick, Dale brick (Des 
Moines), Grand Junction brick, .Ames and Kelley brick, 
structure of brick tested, results of transverse tests, 
results of absorption tests, results of freezing tests, 
comparison of tests, table showing comparative re-
sults of brick tests, rating formula; tests of strength 
of hollow building-blocks, advantages of hollow-nlocks; 
tests of Iowa paving-brick, general considerations, ad-
vantages of brick paving, paving-brick tests, -crushing 
, test, absorption test, transverse test, rattler test, speci-
fications for standard methods of conducting rattler 
tests, table showing numerical values of rattler tests. 
Marston. A. Tests of Iowa building-stones. (Iowa Geol. Surv., 
Vol. XVII, pp. 541-557, Des Moines, 1907.) Tables are 
" \ givfjn of th~ transverse, cruship.g, absorption, freezing 
and thawing tests of a number of the more widely used 
building-stones. 
Mason City Limestone (Senecan). 
Artesian :wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Materials and manufacture of Portland cement. S. W. · Beyer 
and I. A. Williams. (Iowa Geol. Surv., XVII, 29-95, 
" 1907.) . 
. t ' ... 
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Mazon creek, occurrence in Iowa of fossiliferous con-cretions 
similar. A. C. Spencer. (Proc. Iowa Acad. Sci., 'I, pt. 
iv, 55, '1894.) 
Mead, Daniel W. Hydr9iogy of Upper Mississippi Valley arid 
Adjoining Territory. (Jour. Assoc. Eng. Soc., Vol. 
XIII, 68 pp., 1894.) Tables of precipitation and evap-
oration are given. The general geological features are 
ou~lined. Tables of the physical data of artesian and 
deep-wells in the Upper Mississippi Valley are pre-
sented. 
Measure of unconformity, depositional. C. R. Keyes. (Bull. 
Geol. Soc. America, XII, 173-196, 1901.) 
Medina Sandstone. ' (See Sabula Limestone.) 
General description of characters. James Hall. (Geology 
of Iowa, I. 70-71, 1858.) 
Meek, F. B. ' Remarks on Prof. Genitz's Views Respecting Up-
per Paleozoic Rocks and Fossils of Southeastern Ne-
braska, (Am. Jour. Sci., (2),.v 01. XLIV, pp. 170-187, 
New Haven, 1867.) , Numerous incidental references 
; are made to the geology of western Iowa. 
Meek, F. B. Remarks on ,carboniferous and Cretaceous Rocks 
of Eastern Kansas and Nebraska, and their Relations 
to those of Adjacent States, and other localities farther 
eastward; in connection with a Review of a Paper Re-
cently Published on this Subject by M. Jules Marcou 
in ' the Bulletin of the Geological Society of France. 
-(Am. Jour. Sci., (2), Vol. XXXIX, pp. 159-174, New ' 
;Haven, 1865.) Numerous incidental references are made 
to the geology of western Iowa. 
,Meek, F. B. Report on Invertebrate Cretaceous and Ter,tiary 
Fossils of Upper Missouri Country. (D. S. Geol. Surv. 
Terr., Vol. IX, Washington, 1876.) A number of ref-
erences are made to the geology at the mouth of the 
Big Sioux river. 
M'eek, F. B. - Report on Paleontology of Eastern Nebraska, With 
Remarks on Rocks of t,hat District. (Final Report, D. 
S. Geol. Burv. Nebraska, pt. ii, pp. 83~245, pIs. i-ix, 
1872.) Numerous incidental references are made to the 
occurrence of carboniferous fossils in Iowa. 
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Meek, F. B., and A. E. Worthen. Contribution to Paleontology, 
of Illinois and other Western States. (Proc. Acad; Nat. 
Sci. Philadelphia, Vol. XIX, pp. 251-275, Philadelphia. 
1868.) Several .new species of crinoids from Burling-
ton are described. 
Meek, F. B., and A. H. Worthen. Description of Invertebrates 
from Carboniferous System. (Geol. Surv. lllinois, Vol. 
V, pp. 323-619, Springfield, 1873.) Numerous species 
are described from Iowa rocks. 
Meek, F. B., and A. H. Worthen. Description of New Carbon--
iferous Fossils from Illinois and other 'Western States. 
(Proc. Acad. Nat. Sci. Philadelphia, Vol. XII, pp. 447-
472, Philadelphia, 1860.) A few species are described 
as new from Iowa. 
Meek, F. B., and A. H. Worthen. Description of New Crinoidea 
and Echinoidea from Carboniferous Rocks of Western 
States; with a note on the Genus Onychaster. (Proc. 
Acad. Nat. Sci. Philadelphia, Vol. XXI, pp. 67-83, Phil-
adelphia, 1869.) Many species are noted from Iowa, 
several being described as new. 
Meek, F. B., and A. H. Worthen. Description of New Inverte-
brates from Carboniferous System. (Geol. Surv. 
lllinois, Vol. II, pp. 143-411, Springfield, 1866.) Num-
'erous species are described from Iowa rocks. 
Meek, F. B., and A. H. 'Worthen. Description of New Paleozoic 
Fossils from Illinois and Iowa. (Proc. Acad. Nat. Sci., 
Philadelphia, Vol. XIII, ' pp. 128-148, Philadelphia, 
1861.) A number of species are described as new. 
Meek, F. B., and A. H. Worthen.- Description of New Species 
and Genera of Fossils from Paleozoic Rocks of Western 
States. (Proc. Acad. Nat. Sci. Philadelphia, Vol. XIII, 
pp. 22-56, Philadelphia, 1860.) Two species are de-
scribed as new from Iowa. 
, , 
Meek, F. B., and A. H. Worthen. Description of New Species 
of Crinoidea, etc., from Palreozoic Rocks of Illinois and" 
some of the Adjoining States. (Proc. Acad. Nat. Sci. 
Philadelphia, Vol. XVII, pp. 143-166, Philadelphia, 
1860.) Two species are described as new from Iowa. 
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Meek, F. B., and A. H. Worthen. Description of New Species of 
Crinoidea and Echinoidea from Carhoniferous Rocks of 
Illinois and other Western States. (Proc.· 'Acad. Nat. 
Sci. Philadelphia, Vol. XII, pp. 378-397, Philadelphia, 
1860.) Several species are described as new from 
Iowa. ' 
Meek, F. B., and A. H. 'Worthen. Notes on some ,Points in 
Structure and Habits of Palreozoic Crinoidea. (Proc. 
Acad., Nat. Sci. Philadelphia, Vol. XX, pp. 323-334, 
Philadelphia, 1868.) The observations are based upon 
species obtained chiefly from BU:rlington~ 
,Meek, F. B., and A. H. Worthen. Paleontology of Illinois. 
(Geol. Surv. Illinois, Vol. III, pp. 289-565, Springfield, 
1868.) Numerous species of fossils are described from 
Iowa. 
Meek, F. B., and A. H. Worthen. Remarks on age of Goniatite 
Limestone at Rockford,Indiana, and its Relations to 
Black Slate of Western States and to Some of Suc-
ceeding Rocks Above the latter. (All1. Jo~r~ -Sci., (2), 
Vol. XXXII, pp.167-177, New Haven, '1861.) References 
to the correlation of the early carboniferous of Iowa' 
are made. 
Meek, F. B., and A. H. Worthen. . Remarks on Blastoidea, with 
Descriptions of New Species. .(Proc. Acad. Sci. Phila-
delphia, Vol. XXI, pp. 83-91, Philadelphia, 1869.) 
Several forms are described as new from Iowa. 
Meek, F. B., and A. H. Worthen. Remarks on Genus Taxocrinus 
(Phillips) McCoy, 1844; and its Relations to Forbesio-. 
crinus, Konick and Le Hon., 1854; with Description 
of New 'species. (Proc. Acad. Nat. Sci. Philadelphia, 
Vol. XVII, pp. 138-143,Philadelphia, '1865.) TafPoJ 
crinus gracilis is described as new,' fromN ew Buffalo" 
Iowa. 
Meek, F. B., and A. H. Worthen. Remarks on som~ Types of 
Carboniferous Crinoidea, with Descriptions of New 
Genera ' and ' Species of Same ' and of 'one Echinoid. 
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(Proc. Acad. Nat. Sci. Philadelphia, Vo~. XX, 'pp. 335-
359, Philadelphia, 1868.) A number of species are de-
scribed as new from Iowa. . 
Meek, F. B., and A. H. W orthen.Description of Invertebrates. 
(Geol. Surv. Illinois, Vol. VI, pp __ 489-532, with plates, 
Springfield,1875.) See A. H. Worthen and F. B. Meek, 
1875. 
Megalomus Canadensis, Hall, in Le Claire beds at Port Byron, 
Illinois, occurrence. W. H. Norton. (Proc. Iowa Acad. 
Sci. II, 42-43, 1895.) 
Melanerite. . i 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
Meinzer, O. E. [Uridetground Waters of] Chickasaw County. 
(Iowa Geol. Surv., 'Vol. XXI, pp. 339-341, Des Moines, 
1912.) The features of the water-supply of this county 
,are described in detail. In subsequent pages the 
waters of the other counties are described. 
Me;,nzer, O. E. Underground Waters of Chickasaw County. 
(U. S. Geol. Surv., Water Supply Paper No. 293, pp. 
286~288, Washington, 1912.) 
Memorial of Charles Wachsmuth. C. R. Keyes. (Proc. Iowa 
Acad. Sci., IV, 13-16, 1897.) 
Memorial of Elston Holmes Lonsdale. C: R. Keyes. (American 
Geologist, XXI, 264-265, 1898.) 
Merrick, A. W. Clay-slide at Boone, Viaduct,Boone, Iowa. 
(Journal of Western Soc. Eng., Vol. XI, pp. 332-339, 
1906.) Brief note is made of the features of the fine 
section exposed. 
Merrill, George P. Collection ot Building ' and Ornamental 
Stones in U. S. National Museum: Hand Book and 
Catalogue. (Smithsonian Inst., Ann. Report 1885-1886, 
pt. ' ii, pp. 277-648, Washington, 1889.) Brief general 
references are made to some of -the Iowa building 
stones. 
IVlerriH, George P. Stones for Building and Decorating. (One 
Volume, 453 pp., New York, 1891.) A number of gen-
eral references are made to the building stones of Iowa. 
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Meteorites. 
Analysis of meteorite. J. Torrey and E. H. Barbour. 
(American Geologist, VIII, 67-72, 1891.) 
Analyses of Winnebago fall. E. N. Eaton. (American 
, Geologist, VIII, 385-387, 1891.) 
Catalogue of recorded meteorites. O. W. Huntington. 
(Proc'. American Acad. Arts and Sci., N. S., XV, 37-' 
110, 1887.) 
Fall in Linn county. C. U. Sheppard. (Am. Jour. Sci., 
(2), IV, 288-289, 1847.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
Meteorites. Joseph Torrey, Jr., and E. H. Barbour. 
(Science, Vol. XV, 347, 1890.) 
Report on Linn county fall, with chemical analyses. C. U. 
Sheppard. (Am. Jour. 'Sci., (2), VI, 402-417, 1848.) 
Sur -les meteorites d' Amana. G.' D. Hinrichs. (Comptes 
Rendus Acad. d ,Sci. d. Paris, t. CXL, 545-547, 1905.) 
Winebago county meteorites. Joseph Torrey, Jr., and E. 
H. Barbour. (Science, XV, 347, 1890.) 
Meteorites d' Amana. G. D. Hinrichs. (Comptes Rendus 
'Acad. d Sci. d. Paris, t. CXL, 545-547, 1905.) 
Method of geologic correlation, orotaxis. C. R. Keyes. (.Ameri-
can Geologist, XVIII, 289-302, 1896.) 
Methods of determining natural resources of a region. C. R. 
Keyes. (Mon. Rev. Iowa Weather, Serv., VI, No.3, 
5-7, 1895.) 
Methods of geologic correlation, comparative values. C. R. 
Keyes. (Proc. Iowa Acad. Sci., X, 105-107, 1903.) 
Mid-continent8.I eolation. C. R. Keyes. (Bull. Geol. Soc. 
America, XXII, 687-713, 1912.) 
Middle coal-measures. (See Marais des Cygnes shales.} 
Middle co3.l measures. O. H. St'. John. Geology of Iowa I; 264-
- 284, 1870.) 
Middle coal-measures of western interior coal-fields. H. F. Bain 
and A. G. Leonard. (Journal of Geology VI, 577-588, 
1898.) 
• 
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Middle coal-measures of · western interior coal-fields. H. F. 
Bain and A. G. Leonard. (Bull. Geol. Soc. Alnerica, X, 
10-12, 1899.) 
Middle devonian, Dipterus in American. J. A. Udden. (Jour-
. nal of Geology, VII, 494-495, 1899.) 
Middle River in central Iowa, geological section. J. L. Tilton. 
(Iowa Geol. Surv.; III, 135-146, 1895.) 
Migrations, Ozark lead and zinc deposits; their genesis, local-
ization. C. R. Keyes. (Trans. American Inst. Mining 
Eng., XL, 184-231, 1909.) . 
Miller, B. L.· Geology of Marion County. (Iowa Ge01 Surv., 
Vol. XI, pp. 127-197, Des Moines, 1901.) The features 
described are: 
Introduction, location and area, previous geological work. 
Physiography, topography, table of elevations, drainage, 
history of drainage. 
Stratigraphy, geoiogical formations, underlying forma-
tions: Mississippian series, Saint Louis;. Upper Carbon-
iferous, Des Moines, Red-Rock sandstone; Pleistocene, 
Kansan drift, loess, alluvium. 
Economic products, coals, mines, Pella, Otley, Dunroath, 
Morgan Valley, Swan, Coal Creek, White Breast Creek, 
Coalport, Knoxville, Flagler, O. K. Coal Compsny, 
Hamilton, Marysville; building-stones, limes and ce-
ments, clays, ochre, copper, lead and zinc; water-sup-
plies, artesian wells, soils. 
Miller, S. A., and W. F. E. Gurley. Description of New and 
Remarkable Fossils from Paleozoic Rocks of Mississ-
ippi Valley. (Bull. Illinois State Mus. Nat. Hist., No. 
8, pp. 1-65, Springfield, 1896.) A crinoid from Bur-
lington is included. 
Miller, S. A., and W. F. E. Gurley. Description of some New 
Genera and Species of Echinodermata from Coal ~Iea· 
sures and sub carboniferous Rocks of Indiana, Missouri 
and Iowa. (Sixteenth Annual Rept., Dept. Geol. and 
Nat. Hist. Indiana, pp. 327-373, Indianapolis, 1889.) 
Several forms of crinoids from Le Grand, Iowa, are 
described. 
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Miller, S. A., and W. F. E. Gurley. Description of , some New: 
Genera and Species of Echinodermata from Coal Mea-
sures and sub carboniferous Rocks of Indiana, Missouri 
, and Iowa. (Pamphlet, 59 pp., 10 plates, Cincinnati, 
1890.) Several species of crinoids described as new from 
tJ?e Kinderhook rocks of Marshall county. 
Miller, S. A., and W. F. E. Gurley. Description of Some New 
Species of Invert~brates from Paleozoic Rocks of Illi-
nois and Adjacent States. (Bull. Illinois State Mus. 
Nat. Rist. No.3, pp. 1~81, Springfield, 1894.) Several 
forms of crinoids are described from Iowa localities. 
Miller, S. A., and W. F. E. Gurley. New Genera and Species ,of 
Echinodermata. (Bull. Illinois State' Mus. Nat. Rist., 
No.5, pp. 1-53, Springfield, 1894.) Several forms of 
crinoids are desc'ribed from Le Grand. ' 
Miller, S. A. New Species of Echinodermata and New Crust-
acean from Palreozoic Rocks. (BulL illinois State 
, Mus. Nat. Rist., No. 10, pp. 1-91, Springfield, 1896.) 
Several forms are described from Iowa. 
Miller, S. A. Synonymy of two Species , of Spirifera. (Proc. 
Davenport Acad. Nat. Sci., Vol. II, pp. 220-221, Daven-
port, 1878.) A change in the name of Spirifera pen-
nata as' described by Owen is made,. 
Miller, W. J. ' [Underground Waters of] Tama ,County. (Iowa 
Geol. Surv., Vol. XXI, pp. 611~612, Des Moines, ,1912.) 
The features of the water-supplies of the area are des-
cribed in detail. In subsequent pages other counties 
are consider:ed. 
Miller, W. J. Underground Waters of Tania County. (U. S. 
Geol. Surv., Water Supply Paper No.' 293, pp. 508-513, 
Washington, 1912.) 
Millerite. 
Annotated catalogue ' of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-198~ 1893.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 189.4.) 
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Millerite. E. Haworth. (Science, VIII, 369, 1886. ) 
New locality for millerite. C. R. Keyes. (American Geol. 
ogist, XI, 126, 1893.) 
"Nickel Ore" from Iowa. C. R. Keyes. (Eng. and Mining 
Journal, LIV, p. 634, 1892.) ,A statement in regard to 
the occurrence of the sulphide of nickel from Keokuk is 
made. 
Recent finds described in detail. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, pt. iii, 19-22, 1893.) 
Milling. , 
(}ypsum deposits of Iowa. C. R. Keyes. (Iowa GeoL Surv., 
III, 257-304, 1894.) 
Mills County. 
Aftonian mammalian fauna. S. Calvin. (Bull Geol. Soc. 
,America, XX, 314-356, 1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brief geological notes. C. A. White. (First Ann. Rep. 
State Geologist, 56-59, 1868.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa GeoL Su!"'., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Foraminiferal ooze in coal-measures of Iowa. J . A. U dden. 
('Journal of Geology, XI, 283-284, 1903.) 
Formational synonomy of coal-measures in western interior. 
C. R. Keyes. (Proc. Iowa Acad: Sci., VII, 82-105, 1900.) 
General geological description. C. A. White. (Geology 
of Iowa, I, 367-371, 1870.) 
Geology of Mills and Fremont 90unties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of quarry products . .s. W . Beyer and I. A. Wil-, 
. Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. SurV., 
III, 147-165, 1894.) 
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Glenwood well. S. Dean. (Proc. Iowa Civil Eng. and Surv. 
Soc. for 1895, 33-39, 1895.) 
Southern extension of cretaceous in Iowa. E. H. Lonsdale . 
. (Proc. Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa GeoL Surv., XXI, 29-1214, 1912.) . 
Underground water resources of Iowa. W. H. Norton. (U. 
S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Mills and Fremont counties, geology. J. A. Udden. (I.owa Geol. 
Surv., XIII, 123-183, 1903.) 
Mineral coal; and its discovery in the west, aboriginal use. C. 
R. Keyes. (Aimals of Iowa; an Historical Quarterly, 
X, 431-434, 1912.) 
Mineral coal .in America, first reported use. · C. R. Keyes. (Eng. 
and Mining Jour., XCIV, 27-28, 1912.) 
Mineral paints. (See Paints.) 
Mineral production for 1897, introduction. H. F. Bain. (Iowa 
GeoL Sury., VIII, 31-33, 1898.) 
Mineral production of Iowa in 1897. N. E. Newman. (Iowa 
GeoL Sury., VIII, 30-49, 1898.) " 
Mineral production of Iowa in 1898. S. W. Beyer. (Iowa Geol. 
. Surv., IX, 31-48, 1899.) 
Mineral production of Iowa in 1899. S. W. Beyer. (Iowa Geol. 
Surv., X, 41-58, 1900.) 
Mineral production in Iowa in 1900. S. W. Beyer. (Iowa Geol. 
Surv., XI, 37-53, 1901.)_ 
Mineral production of Iowa in 1901. S. W. Beyer. (Iowa Geol. 
Surv., XII, 37-61, 1902.) 
Mineral production of Iowa in 1902. S. W. Beyer. (Iowa GeoL 
Sury., XIV, 7-26, 1904.) 
Mineral production of Iowa in 1903. S. W. Beyer. (Iowa Geol. 
Surv., XIV, 645-655, 1904.) 
Mineral production in Iowa in 1904. S. W. Beyer. (Iowa Geol. 
Surv., XV, 15-32, 1905.) 
Mineral productiori in Iowa in 1905. S. W. Beyer. (Iowa Geol. 
Surv., XVI, 17-36, 1906.) 
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Mineral"production in Iowa in 1906. S. W. Beyer. (Iowa Geol. 
Surv., XVII, 11-25, 1907.) 
Mineral production in Iowa in 1907. S. W. Beyer. (Iowa Geol. 
Surv., XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa Geol. 
Surv., XIX, 1-20, 1909.) . 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Minerals. 
Aluminum in Iowa. C. R. Keyes. (Proc. Iowa Acad: Sci., 
I, pt. ii, 29-30, 1892.) 
Analyses. Rush Emery. (Geology of Iowa, II, 352-354, 
1870.) 
Certain minerals of Webster county, Iowa. A. C. Spencer. 
(Proc. Iowa Acad. Sci., II, 143-145, 1895.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Lee county. C. R. Keyes. (Iowa GeoL Surv., 
III, 305-407, 1894.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Iowa gypsum. C. R. Keyes. (Mineral Industry, IV; 379-
386, 1896.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., III, 75-76, 1896.) 
Notes on iowa ~inerals. G. Hinrichs. (Second Ann. Rept. 
State Geologist, 268-279, 1868.) 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Proc. 
Iowa Acad. Sci., XIX, 169-172, 1912.) 
Origin of goedes of Keokuk beds. F. M. Van Tuyl. (Science, 
N. S., XXVI, 569,1912.) 
References to lead region of northeastern Iowa. J. D. Whit-
·ney. (GeoL Surv. Illinois, I , 153-207; 1866.) 
Satin-spat from Dubuque. A. G. Leonard: (Proc. Iowa 
. Acad. Sci., I, pt. iv, 52-55, 1894.) 
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" 
Work and scope of the geological survey. C. ,R Keye,s. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
Minerals, annotated catalogue. C. R. Keyes. (Iowa Geol. Surv" 
I, 181-196, 1893.) 
Minera.ls of Webster county. A. C. Spencer. (Proc. Iowa Acad. 
Sci., II, 143-145, 1895.) 
,Mineral Springs. ' 
Geology of Jasper county. I. A. ,Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Lee county. ·C. R. Keye!? (Iowa GeoI. :Surv., 
III, 305-407, 1894.) , . 
Geology of Webster county. F. A. Wilder. (Iowa G~()l. 
Surv., XII, 63-235, 1902.) , 
Mineral waters. W. S. Hendrixson. (Iowa Geol. Surv., 
XXI, 261-278, 1912.) 
,Mineral Wa.ters. 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa 
Geol. Surv., XVI, 17-36, 1906.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) 
Mineral production in Iowa in 1907. S. W. , Beyer. (Iowa 
Geol. Surv., XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. s: W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Underground water resources of Iowa. W. H. 'Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa . . W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp." 
1912.) 
Mineral waters.W. S. Hendrixson. (Iowa Geol. Surv., ,XXI, 
261-278,1912.) 
Mineral waters. W. S. Hendrixson. (U. S. ' Geol. Surv., Water 
Supply Paper No. 293, 233-236, 1912.) 
Mines of Iowa in upper ,Mississippi region, lead and zinc, de-
scription. A. G. Leonard. (Colliery Engineer, XVTI, 
121-122, 1896.) 
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Mining. 
Coal. C. A. White. (Geology of Iowa, I, 258-263, 1870.) 
Practical conclusions regarding the mining of coal in 
-Iowa are given. ' ' 
Coal deposits of Io~a. C. R. Keyes. - (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Gypsum deposits of Iowa. ' C. R. Keyes. (Iowa Geol. Surv., 
III, 257-304, 1894.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iow~ 
Geol. Surv., VI, 9-66, 1897.) 
Sketch of coal deposits of Iowa. C. R. Keyes. (Coal Trade 
Journal, XXXIII, 954-957, 1894.) 
Mining. A special bibliography of mining will appear in an-
other cOIinection. 
Mining, annotated bibliography of Iowa geology. C. R. Keyes. 
(Iowa Geol. Surv., XXII, 1913.) . 
Minnesotan Series. 
Check-list of palreozoic fossils of Wisconsin, Minnesota, 
Iowa, Dakota and Nebraska. B. Bierbauer. (Bull. 
Minnesota Acad. Nat. Sci., III, 206-247, 1891.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I; 
337-340, 1858.) 
Description of St. Peter sandstone. D. D. Owen. (Rept. 
Geol. Surv., Wisconsin, Iowa and Minnesota, 69-71, 
1852.) 
Galena series. F. W. Sardeson. (Bull. Geol. Soc. America, 
XVIII, 179-194, 1907.) 
General description or characters. James Hall. (Geology 
of Iowa, I, 52-54, 1858.) 
Geology of northeastern Iowa. W J McGee. (U. S. GeoL 
Surv., Eleventh Ann. Rep., 330-331, 1892.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
41 
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Miocene Series. 
Geology of Plymouth county. H. F. Bain. {Iowa Geol. 
Surv., VII, 315-366, 1~8.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa.C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.)' 
Mississippi-and tributaries, pre-glacial valleys. Frank Leverett. 
(Journal of Geology, III, 740-763, 1895.) 
Mississippi drainage system, geographic development of eastern 
part. L. J. Westgate. (American Geologist, XI, 245- -
260, 1893.) - - - _ 
Mississippi; how old ~ F. M. Fultz. (Proc. Iowa Acad. Sci., II, 
39, 1895.) 
Mississippi, old channels, in southeastern Iow~. F. Leverett. 
(Annals of Iowa, Historical Quarterly, ,(3), V, 38-51, 
1901.) 
Mississippi, report on bridging. G. K. Warren. (Rept. U. S. 
Army Eng., 1878-9, IV, pt. ii, 916-917, 1878.) 
Mississippi river between Lansing and Dubuque, probable his-
tory, some features of channel. S. Calvin. (Proc. Iowa 
Acad. Sci., XIV, 213-220, 1907.) 
Mississippi river, lower rapids. F. Leverett. (Proc: Iowa Acad. 
Sci., VI, 74-93, 1899.) 
Mississippi river, lower rapids. F. Leverett. (Journal of Geol-
ogy, VII, 1-22, 1899.) 
Mississippi river, !;lames of coals west. C. R. Keyes. (Proc. Iowa 
Acad. Sci., VII, 128-137, 1901.) 
Mississippi valley between Savanna and Davenport. J. E. Car-
man. (Bul~. Illinois Geol. Surv: No. 13, 96 pp., 1909.) 
Mississippi valley, coal-floras. C. R. Keyes. (Science, N. S., 
XI, 898-900, 1900.) 
Mississippi valley, description of new and remarkable fossils 
from paleozoic rocks. S. A. Miller and W. F. E. Gur-
ley. (Bull. Illinois State Mus. Nat. Rist., No. 8,1-65, 
1896.) 
Mississippi valley, diverse origins and diverse times of forma-
tion of lead and zinc dep,osits. C. R. Keyes. (Trans. 
American Inst. Mining Eng., XXXI, 603-611, 1901.) 
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lVIis~,issippi valley, geographic distribution of lead and zinc de-
posits. C. R. Keyes. (Eng. and Mining Jour., LXXXVI, 
1004-1005, 1908.) 
Mississippi valley, note on Carboniferous faunas in Rocky Moun-
tain region. C. R. Keyes. (Proc. Iowa Acad. Sci., XI, 
258-259, 1904.) 
Mississippi valley, lead and zinc deposits. H. F. Bain. (Bull. 
U. S. Geol. Surv., No. 294, 72-75, 1906.) 
Mississippi valley lead and zinc district. R. E. Davis. (Mining 
World, XXIV, 548-549, 1906.) 
Mississippi valley, loesses. B. Shimek. (Science, N. S., XXVII, 
731, 1908.) 
Mississippi valley, observations on geological structure. T. 
Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, First 
series, II, 14-52, 1821.) 
Mississippi valley, physiographic development. O. H. Hershey. 
(American Geologist, XX, 246-268, 1897.) 
Mississippi valley; thickness of Paleozoic. C. R: Keyes. (Amer-
ican Geologist, XVII, 161-173, 1896.) 
Mississippi valley, upper, crustal adjustment. C. R. Keyes. 
(Bull. Geol. Soc. America, V, 231-242, 1894.) 
Mississippi valley, U. S. A., lead and zinc deposits. C. R. Van 
Rise and H. F. Bain. (Trans. Inst. Mining Eng., XXIII, 
376-434,1902.) , 
Miss'issippia,n rocks of central Iowa. H. F. 'Bain. (Proc. Iowa 
Acad. Sci.; II, 174, 1895.) 
Mississippian Series. 
Artesian wells in Iowa. R. E. Call. (Proc. Iowa Acad. Sei., 
I, pt. ii, 57-63, 1892.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Attachment of Platyceras to palreocrinoids. C. R. Keyes. 
, (American Philosophical Soc., XXV, 231-243, 1888.) 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Hist. New York, Pa1., VIII, 1-367, 1892~) 
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Brachiopods mentioned from Iowa. R. P. Whitfield. (Bull. 
American Mus. Nat. Hist., I, 39-97, 1882.) 
Br.ecciated character of the St. Louis limestone. C. H. Gor-
don. (American Naturalist, XXIV, 303-313, 1890.) 
Burlington artesian well. F. M. Fultz. (Proc. Iowa Acad. 
Sci., VI, 70-74, 1899.) 
Carboniferous echinodermata of Mississippi basin. C. R. 
Keyes. (Am. Jour. Sci., (3), XXXVIII, 186-193, 1889.) 
Carboniferous formations of Humboldt, Iowa. F. W. Sar-
deson . . (American Geologist, XXX, 300-312, 1902.) 
Carboniferous limestone of Mississippi valley. J. Hall. 
(Proc. American Assoc. Adv. Sci., X, 51-69, 1857.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., . XIX, 605-657, 1909.) 
Catalogue of paleozoic fossils of North America. B. F. 
Shumard. (Trans. Acad. Sci. St. Louis, II, 334-407, 
1866.) 
Catalogue of types and figured specimens in paleontological 
collections of geological department, Amerinan museum 
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Missouri river region, smoking bluffs. H. C. Powers. (Sioux 
City Acad. Sci. and Letters I, 57-60, 1904.) 
Missouri vailey, pleistocene. ' B. Shimek. (Science, N. S., XXXI, 
75-76, 1910.) 
Missouri vaney, pleistocene of portion. B. Shimek. (Science, 
~. S., XXXIII, 467, 1911.) 
Missouri Stage. 
American homotaxical equivahmts of original Permian. C. 
R. Keyes. (Journal of Geology, VII, '321-341, ' 1899.) 
Artes~an wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Bethany limestone at Bethany, Missouri. H. F. Bain. (Am. 
Jour. Sci., (4), V, 433-439, 1898.) 
Bethany limestone of western interior coal-field. C. R. 
Keyes. (Am .. Tour. Sci., (4), II, 221-225, 1896.) 
Bibliography of Iowa coals. J. H. Lees. Iowa Geol. Surv" 
XIX, 659-687, 1909.) 
Brachiopods from various localities'in Iowa. J. Hall. (Nat. 
Hist., New York, Pal., VIII, 1-367, 1892.) 
Carboniferous .formations of southwestern Iowa . . C. R. 
Keyes. (American Geologist, XXI, 340-350, 1898.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-658, 1909.) 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
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Character and stratigraphical peculiarities of southwestern 
Iowa coal-fields. C. R. Keyes. (Eng. and Mining Jour., 
LXXIIT, 661; 1902.) 
Chert of upper coal measures in Montgomery county. [8. 
Calvin.] (American ' Geologist, I, 116-117, 1888.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
IT, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
, ' . 21-?96, 1909.) 
Contribution to· Madison county geology. F. A. Brown. 
(Proc. Iowa Acad. Sci., XITI, 203-206, 1906.) . 
Correlative relations of. certain subdivisions of coal-meas-
ures in · Kansas. C. R. Keyes. (American Geologist, 
XXV, 347-353, 1900.) 
Description of n~w fossils. C. A. White and O. H. St. John. 
(Pamphlet, pp. 1-3, Iowa City, 1867.) 
Description of new species of fossils. C. A. White and O. 
H. St. John. (Trans. Chicago Acad. Sci., I, 115-127, 
1867.) 
Description of rocks in eastern Kansas and Nebraska and 
their relation to those of adjacent states, etc. F. B. 
Meek. (Am. Jour. Sci., (2), XXXIX, 157-174, 1865.) 
Folding of the carboniferous strata in southwestern Iowa. 
J. E. Todd. (Proc. Iowa Acad. Sci., Ii pt. i, 58, 1890.) 
Fbraminif~ral ooze in coal-measures of Iowa. J. A. Udden. 
( Journal of Geology, XI, 283-284, 1903.) 
Formational synonomy of coal-measures of western interior 
. basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
. 105, 1900.) 
General geological charaGters in ·iowa. C. A. White.Ge-
ology of ' Iowa, 1,241-250,1870.) 
Geological position of trans-Mississippian coals. C. R. 
Keyes. (Eng.< and Mining Jour., LXIX, 528-529, 1900.) 
Geology of Adair county. C. A. White. (Geology of Iowa, 
I, 337-339, 1870.) 
Geology of Adams county. C. A. White. (Geology of Iowa, 
I, 340-343, 1870.) 
42 
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Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Cass county. C. A. White. (Geology of Iowa, 
I, 373-375, 1870.) -
Geology of Dallas co·unty. O. H. St. John. Geology of 
Iowa, II, 13-46, 1870.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) ' 
Geology of Decatur county. C. A. White. (Geology of Iowa, 
I, 320-325, 1870.) . . 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv.,. 
VIII, 255-314, 1898.) 
Geology of eastern Nebraska. F. V. Hayden. (U. S. GeoL 
Surv. of Nebraska, 1-79, 1872.) 
Geology of Fremont county. C. A. White. (Geology of-Iowa, 
I, 357-360, 1870.) 
Geology of Fremont county. J. A. Udden. (Iowa GeoL 
Surv., XIII, 123-183, 1903.) 
Geology of Greene county. O. H. St. John. (Geology of 
Iowa, II, 134-138, 1870.) 
Geology of Guthrie county. O. H. St. John. (Geology of· 
Iowa, II, 128, 1870.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv" 
VII, 413-487, 1897.) 
Geology .of Harrison county. O. H. St. John. (Geology of 
Iowa, II, 179-18~, 1870.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) . 
Geology of Lucas county. O. H. St. John. (Geology of 
Iowa, II, 93-94, 1870.) 
Geology of Madison county, C, A. White. , ( Geology of 
Iowa, I, 308-315, 1870.) 
GeOlogy of Madison county. lJ. L. Tilton .and H. F. Bain. 
. (Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mills county. C. A. White. (Geology of Iowa, I, 
369-370, 1870.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Sur " XIII, 123-183, 1903.) 
I I. 
I . 
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Geoiogy of Montgomery county. C. A. Wltite. (Geology of 
Iowa, I, 363-366, 1870.) . 
Geology of Montgomery county. E. H. Lonsdale. (Io'wa 
Geol. Surv., IV, 381-449, ~895.) 
Geology of Page county. C. A. White. (Geology of Iowa, 
I, 349-352, 1870.) • 
Geology .of Page county. S. Calvin. (Iowa Geol. Surv., 
. XI, 397-468, 1901.) 
Geology of Pottawattamie county. C. A. White. (Geology 
of ' Iowa, I, 378-380, 1870.) 
Geology of Pottawattamie county. J. A. Udden. (Io!",a 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Ringgold county. C. A. White. (Geology of 
Iowa, I, 328, 1870.) . 
Geology of Taylor county. C. A. White. (Geology of Iowa, 
I, 345, 1870.) 
Geology of Union county. C. A. White. (Geology of Iowa, 
I, 232-234, 1870.) 
Geology of Warren county. O. H. St. John. (Geology of 
Iowa, 11, 46-47, 1870.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
. Surv., V, 301-359, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
,Mi.ddle coal-meas~res of western interior coal-field. H. F. 
Bain and A. G. Leonard. (Journal of Geology, VI, 577-
588, 1898.) 
Middle coal-measures of western interior coal-field. H. F. 
Bain and,A. G. Leonard .. (Bull. Geol. Soc. America, X, 
10-12, 1899.) 
Missourian series of carboniferous. C. R. Keyes. (Ameri-
can Geologist, XXIII, 298-316, 1899.) 
Names of. coals west of Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
New Bryozoans. E. O. Ulrich. (Geoi. Surv. Illinois, VIII, 
283-688, 1890.) 
New species of paleozoic fossils. S. Calvin. (Bull. Lab. Nat. 
Rist., State Univ. Iowa, I, 176, 1890.) 
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Note on correlation of Clarinda well-section with sch(lmatic 
section of carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) 
Paleontology of eastern Nebraska. F. B. Meek. (U. S. Geol. 
Surv. of Nebraska, 83-245, 1872.) 
'Paleontology of Missouri, pt. ii., C. R. Keyes. (Missouri 
Geol. Surv. V, 266 pp., 1894.) 
Permian rocks of eastern Russia. C. R. Keyes. (Proc. Iowa 
Acad. Sci., VI, 229-231, 1899.) 
Probable stratigraphical equivalents of coal-measures of 
Arkansas. C. R. Keyes. (Journal of Geology, VI, 356-
365, 1898.) . 
Remarks on Prof. Geinitz's views respecting upper paleo-
zoic rocks' and fossiis of southeastern Nebraska.F. B. 
Meek. (Am. 'Jour. Sci., (2), XLIV, 170-187, 1867.) 
Report of a~sistant state geologist. A. G. Leonard. (Iowa 
Geol. Surv., XII, 28-32, 1902.) 
Results of recent geological work in Madison county. J. L. 
Tilton. (Proc. Iowa Acad. Sci., IV, 47-54, 1897.) 
Rocks of southwestern Iowa shown to be of this age, in-
stead of lower carboniferous. C. A. White. (Am. Jour. 
Sci., (2), XLIV, 23-31, 1867.) 
Schematic standard for American carboniferous. C. R. 
Keyes. (American Geologist, XXVIII, 299-305, 1901.) 
Serial nomenclature of carboniferous. C. R. Keyes. (Amer-
ican Geologist, XVIII, 22-28, 1896.) 
Sketch of coal-measures of Iowa. C. R. Keyes. (U. S. Geol. 
Surv., Mineral Resources for 1892, 398-404, 1894.) 
Some variant conclusions in Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
'Stratigraphical location of named trans-Mississipian coals. 
C. R. Keyes. (Eng. and Mining Jour., LXXII, 198, 
1901. ) 
Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
. Time-values of provincial carboniferous terranes. C. R. 
Keyes. (Am. Jour. Sci., (4), XII, 305-309, 1901.) 
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Upper carboniferous of southwestern Iowa. E. Fl. Lons-
dale. (Proc. Iowa Acad. Sci., II, 197-200, 1895.) 
Missourian series of the carboniferous. C. R. Keyes. (Ameri-
can Geologist, XXIII, 298-316, 1899.) 
Mitchell County. 
Distrib,ution of Rockford shales. C. L. Webster. (Proc. 
I Davenport Acad. Sci., V, 100-109, 1887.) 
' Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv~, 
. XIII, 293-352, 1903.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) . 
Notice of geology. J. D. Whitney. (Geology of Iow8;~ I, 
306-311, 1858.) 
Supplementa:r:y report on 
Iowa. S. W. Beyer. 
36 pp., 1906.) 
Portland cement materials in 
(Iowa Geol. Surv., Bull. No.3, 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) . 
Underground water resources of Iowa. W. H, Norton. (U . 
. S. Geol. Surv., Water Supply Paper No. 293, 994 PP1 
1912.) . 
Mitc4ell county, geology. S. Calvin. (Iowa Geol. Surv" XIII, 
293-352, 1903.) 
Mitchell county, Iowa, discusssion of requisite qualities of lith-
ographic limestone with r~port on tests of lithographic 
stone. A. B. Hoen. (Iowa Geol. Surv., XIII, 339-351, 
1903.) 
Mohawkian Series~ 
Apparent anomalies of stratification of Postville well. S. 
Calvin. (American Geologist, XVII, 195-203, 1896.) 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Bain. (Iowa Geol Surv., XV, 33-124, 1905.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I, 
350-356, 1858.) 
Correlated with Utica slate. C. D. Walcott. (Trans. Al-
bany Inst., X, adv. sheets, 1-17, 1879.) 
Fossils mentioned from Iowa localities. R: P. Whitfield. 
(Geol. Surv. Wisconsin, IV, 163-349, 1882.) 
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Galena series. F. W. Sardeson. (Bull. Geol. Soc. America, 
XVTII, 179-194, 1Q07.) 
General description. C. A. White. (Geology of Iowa, I, 
176-180, 1870.) 
General description of character.s. James Hall. (Geology 
of Iowa, I, 60-63, 1858.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv.; IV, 35-111, 1895.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clayton county. A. G. Leonard. Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geol9gy of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of F~yette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Geology . of northeastern Iowa. W. J. McGee. (Eleventh 
Ann. Rep., U. S. Geol. Surv., 327-329, 1892.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa ~eol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.). 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Mollusks, significance of pleistocene. B. Shimek. (Science, N. 
·S., XXXVII, 501-509, 1913.) 
Monona County. 
Aftonian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, U, 341-356, 1909.) 
Aftonian sands and gravels in western Iowa. B. Shimek. 
(Science, N. S., XXVIII, 923, 1908.) 
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.Aitonian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. America, XX, 399-408, 1909.) 
Brief general description of surface features. O. H" St. 
John. (Geology of Iowa, TI, 182-186, 1870.) , 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska. are Aftonian. (Bull. Geol. Soc. America, 
XXI, 119-140, 1910.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Underground water resources of Iowa. W. H. Norton., 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) , ' 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv ., Water Supply Paper No. 293, 994 pp., 
1912.) 
l\ionona county, geology. B. Shimek. (Iowa GeoL Surv., XX, , 
271-483, 191.0.) 
Monroe Beds (Cherokee). 
Geology of 'Monroe county. S. W. Beyer and L. E. Young 
(Iowa GeoL Surv., XTII, 353-433, 1903.) 
Monroe County. 
Analyses of coal. Rush Emery. (Geology of Iowa, TI, 360-
364,1870.) 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. (Iowa 
Geol. Surv., XIX, 476-519,' 1909.) 
Brief reference to its geology. C. A. White. (Second Ann. 
Rep. State Geologist, 93-94, 1868.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General description. C. A. White. (Geqlogy of Iowa, II, 
267 -268, 1870.) 
Geology of clays. S. W. Beyer and 1. A. Williams., (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XID, 353-'433, 1903.) 
History of coal-mining in Iowa., J. H. Lees. (Iowa 'Geol. 
'Surv., 'XIX, 521-586, 1909.) 
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Sketch of coal deposits of Iowa. C. R. Keyes. (Coal Trade 
Journal, XXXIII, 954-957, 1894.) 
,Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp , 
1912.) 
, Monroe county, geology~ S. W. Beyer and L. E. Young. (Iowa 
Geol. Surv., XIII, 353-433, 1903.) 
Montgomery County. 
Briefteferences to geology. C. A. Whlte. (First Ann. Rep. 
State Geologist, 63-65, 1868.) 
' Carboniferous section of southwestern Iowa. G. L. Smtih. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Certain aspects of loess of southwestern Iowa. O. W. Wil-
cox. (Journal of Geology, XII, 716·721, 1904.) 
Character and stratigraphical peculiarities .of southwestern 
Iowa coal-fields. C. R. Keyes. ' (Eng. and Mining Jour., 
LXXIII, 661, 1902.) 
Chert of upper coal-measures. S. Calvin. (American Ge-
ologist, I, 116-117, 1888.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Su:rv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Cretaceous formations of Iowa. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, iv, 25-26, 1894.) 
Elston Holmes Lonsdale, memorial. C. R. .Keyes. (Ameri· 
can Geologist, XXI, 264-265, 1898.) 
General geological description. C. A. White. (Geology of 
Iowa, I, 362-366, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
. Geol. Surv., XIV, 377-552, 1904.) . ' 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of quarry products. S. W. Beyer and . I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
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Southern e~tension of cretaceOllS in Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Ac.ad. Sci., II, 178-194, 1895.} 
Upper carboniferous of southwestern Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., II, 197-200, 1895.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) . 
. Montgomery county, geology. E. H. Lonsdale. (Iowa Heol. 
Surv., IV, 381-449, 189?) .' 
Monticello Limestone. 
Sundry provincial and local phases of the geologic section 
of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 
147-151, 1912.) . 
Upper silurian in northeastern Iowa. A. G. Wilson. (Amer-
ican Geologist, XVI, 275-281, Minneapolis, 1895.) 
. Montpelier, Iowa, occurrence of quenstedtite. O. Kuntze. 
-American Geologist, XXIII, 119-121, 1899.) 
More light on origin of Missouri river loess. J. E. Todd. (Proc. 
Iowa Acad. Sci., XIII, 187-194, 1906.) 
Morgan, W. J., and A. N. Cook. Sioux City Water Supply, II . . 
(Proc·. Iowa Acad. Sci., Vol. X, pp. 122-123, Des Moines, 
1903.) Additional results of chemical analyses of the 
local waters are tabulated. 
Morphology. 
Coal-floras of Mississippi valley. C. R. Keyes. (Science, N. 
S., XI, 898-900, 1890.) . 
North American fossil crinoidea camerata. C. R. Keyes. 
(Jou:p:tal of Geology, IV, 221-240, 1896.) 
Mosnat, H. R. Artesian Wells of Belle Plaine Area. (Iowa Geol. 
Surv., Vol. IX, pp. 521-562, Des Moines, 1899.) Full 
descriptions are given of the artesian conditions of 
the drift of the region. Logs . of the various wells are 
recorded. 
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Mount Vernon Limestone (Anamosa). 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Mountains, buried, of prairies. H. , F. Bain. (Midland Monthly, ' 
V, 291-296, 1896.) 
Municipal, domestic and industrial water-supplies. W. S. Hen-
drixson. (Iowa Geol. Surv., XXI, 212-260,.1912.) 
Municipal, domestic and industrial water-supplies. W. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper No. 
293, 184-222, 1912.) . 
Muni,cipal waterworks for small city, problems. J. L. Tilton. 
(Proc. Iowa Acad. Sci., XII, 143-150, 1905.) 
Muscatine County. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp.~ 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396,1909.) . 
Cretaceous drift-pebbles in northern Iowa. J. A .. Udd'en. 
(American Geologist, XXIV, 389-390, 1899.) 
Desc~iption of devonian ichthyodorulite, Heteracanthus ud-
deni, N. Sp., from Buffalo, Iowa. J. Lindahl. (Jour. 
Cincinnati Soc. Nat. Hist., XIX, 95-98, 1897.) 
Description of geology. J. D. Whitney. (Geology of Iowa, I, 
274-277, 1858.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1900.) 
Devonian interval in Missouri. ·C. R. Keyes. (Bull. Geol. 
Soc. America, XIII, 267-292, 1902.) 
Devonian sandstone. S. Calvin. (American .Geologist, III, 
25-36, 1889.) 
Diatomaceous earth in Muscatine county. J. A. Udden. 
(Proc. Iowa Acad. Sci., VI, p. 53, 1899.) 
Dipterus in American middle devoniano J. A. Udden. 
(J<?urnal of Geology, VII, 494-495, 1899.) 
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Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Mtonian . . B. Shimek. (BulL Geol. Soc. 
America, XXI, 119-140, 1910.) . 
Fossil remains of a caribou. J. Leidy. (Proc. Acad. Nat. 
Sci., Philadelphia, XXXI, 32-33, 1879.) 
Gas wells near Letts, Iowa. F. M. Witter. (Proc. Iowa 
Acad. Sci., I, pt. ii, 68-70, 1892.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) . 
Geology of MUS<latine county. J. A. Udden.. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Loess at Muscatine. F. M. Witter. \Proc. Iowa Acad. Sci., 
·1875-1880,16,1880.) 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. Sei., (4), XXXVI, 160-164, 1913.) . 
Nether delimitation of our carbonic rocks. C. R. Keye's. 
(Science, N. S., XXXVI, 569, 1912.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. ·Iowa Acad. ScL, XIX, 153-156, 1912.) 
Occurrence of quenstedtite near Montpelier, Iowa.. O . 
. Kuntze. (American Geologist, XXIII, 119-121, 1899.) 
Old channels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3) V, 
38-51, 1901.) 
Old lake-beds of prairie region. S. J. Wallace. (Proc. 
American Assoc. Adv; Sci., XVII, 342-344, 1869.) 
Pine Creek conglqmerate. J. A .. U dden. (Proc. Iowa Acad. 
Sci., VI, 54-66, 1899.) 
Pre-glacial valleys of Mississippi and tributaries. Frank 
LeVerett. (Journal, of Geology, III, .740-763, 1895.) 
Reference to coal. C. A. White. (Geology of Iowa, II, 274, 
1870.) 
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Report on fossil diatomaceous deposit in Muscatine county, 
Iowa. 0 P. C~ Myers. (Proc. Iowa Acad. Sci., VI, 52-53, 
1899.) 
Report on interglacial earth from Iowa. F. R. Knowlton. 
(Eleventh Ann. Rep., U. S. G. S., pt. i, 493, 1891.) 
Some geological problems. S. Calvin. (Bull. Lab. Nat. 
Rist., State Univ. Iowa, I, 7-18, 1888.) 
Some pre-glacial soils. J. A. U dden. (Proc. Iowa Acad. 0 
Sci., V, 102-104, 1898.) 0 
Sweetland Creek beds. J. A. Udden . . (Journal of Geology, 
VII, 65-78, 1899.) 
Weathered zone (Sangamon) between Iowan loess and Il-
linoian till sheet. F. Leverett. (Proc. Iowa Acad. Sci., 
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